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(57) Abstract 

A protein having an activity of hydroxylating compounds originating in a microorganism belonging to the genus Bacillus and 
represented by general formula (1-a) or lactones formed by cyclizing these compounds; a DNA encoding this protein; a recombinant DNA 
containing this DNA; etc.; in formula (I-a) R l represents hydrogen, optionally substituted alkyl or an alkali metal; and R : represents 
optionally substituted alkyl or optionally substituted aryl. 
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HMG-CoA V 9 Z 9—M Pfl 'g ffl CD'mm^ 



«0 % m fci , t h* n > * * )V 7 ji $ ij )l CoA ( HMG-CoA) U V & $ — 

t> & d n a m j: urn d n a & m u tz m \ t s #3 cd m m m 1 3 m f s «, 

-J8M (Vl-a) 



U^ftS^^-r) T-H£ft5fl:£^ [ia>\ fbfY^(Vl-a)^? ] £fcti 
-«S!5£ (Vl-b) 



T-^^tio, fbfrtl (VI-a) <D^7 |. >f$ [riTs fbfY^J (Vl-b)i;^ 

f£ T f1=- ffl^4/ntztA^r 2 nto5 [ V • v -v — ;i/ • ^ 7" ■ 7* > 
bi^^-^x (The Journal of Antibiotics) 29, 1346( 1976)] 0 
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$(Mt3£^T, -AM (V-a) 



O 




(V-a) 



(oS'-K R 1 hu u2 h l»J H ) HUiStiZit^ifa [WTs fb^rtl (V-a) h 
^■5] ^fctt-i^^ (V-b) 



-fb^rt) (V-a) <D -7 £ h >^ [WT, ib^ (V-b) h ] 

frMbi^ (vi-a) (vi-b) * urn-? ztimzm \^x&®, 

184670] [W096/40863] tc £ ffl ^ S 7i * [ ft Hf-SB 2672551 

mt&s pl69~ 190 , P.F. Stansbury, A.Whitaker#\ 3* Rfc -fe > * - 
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(1988)] 0 

% B^j co m >T< 

h'n ^ry^f-jl/^*;!/^ 'J ;bCoA (HMG-CoA) V V >? $ —M £ pug ifiirS 

*|S%B^#6a. m&&)&l&Lte^m£®Hz J: fcilr^J (I-a) * 
fcfcMt£4a> (I-b) cD7kmit*rro a fctffinil iS*ff*j?El;:«fc 5*g 

-ex^etj(3#fijT$)5i:#^.fco ^--e. $mM>t «^bj3 

£ 5£$ct" £ tc 3? o o 
fiP*>, MSgmm* ttT (1) - (3 9) l:it5o 

m&e>-7)i*)i£t-&mt&<b u < skat* -ji^m.-r 0 

( 1 ) Bac i 1 1 us @ i:lf ^i^^t)Efe^f7)Sn r gT^ 0, 
(I-a) 



T'^tt SfLfY#3 fb^fe (I-a) ti^] (I-b) 




-OH 
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OH 



a-b) 



fl^ti^ ik&M (I-a) CD ^^7 b >{b lUTs ik^W) (I-b) to -5 ] 
fr^, -flSiS ( I I-a) 



o 

R 2 T> 



r'ooc 

HO 




OH 



HO 




ai-a) 



-e£t<*ft£<t£-$i [WT, -fb^rtJ ( I i-a) fcio] £fcf±-&^ (II- 

b) 




ai-b) 



HO 



fb£r^ (I I-a) * h [WT> fb£^ (I I-b) i: ^ 

( 2 ) Bac i 1 lus jj lz M f S % ^ % ft 3fe <P \'\ % -g & 0 . fro »■ 
( 1 1 I-a) 
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r'ooc 



O 



HO. 



R O 



'""II 



(IH-a) 



? H 



T-I^Sft^ [WT, Ib^r^ ( Ill-a) tl^] *fcii-«SiC(III-b) 




T- ft ^ ft£-$J (IV-a) h^a] ££tt-J$£it (IV- 

b) 
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o a 

R*S>„ 




H 




av-b) 



HO 

•cssn*. (iv-a) h >* C*>\ dv-b) ^ 

(V-a) 

^,OH 

l'ooc r 

o 




(V-a) 




(V-b) 



fr<b, (Vl-a) 
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R'OOC 

o HO 



.OH 




(Via) 



HO 




T^£;ft£{bt%^ [WT, (VI-a) t^o^ Hfcte-JlSi*; (VI 

b) 



O 



0^-\ .OH 

I 




o 




(Vl-b) 




HO 



-ZmZtlZ, {tftVO (VI -a) CD^ ? h ><fc fb^$> (Vl-b) £ O 

( 4 ) Bac i 1 lus /ai tc la- T 5 Vo \\\ & CO m f! T- fe 0 . fro 
(VII-a) 



HO. 




(VII-a) 



-cat^naftfr^lCWTx it f^^J (VII-a) tl^] £ VI I-b) 
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Q / (VH-b) 




T .|^5, ffc-grfcl (VII-a) ©7* [WT, <t&to (VH-b) 

^ -5 ] £ . — JKiS (VHI-a ) 

(VIII-a) 

HCT 





-C4S*n*. ib&to (VIII-a) 05* CWT, <bHr«S (VHI-b) 

(5) Bacillus gKJBr&ftgfrffB. subtil is. B. megateriunu 
B. laterosporus , B. sphaericus , B. pumilus. B. stearothermophi lus , 
B. cereus, B. badius, B. brevis, B. alveis B. circular *3.fctf 
B. ■acerans ^^SanSffl^.^l-gfeS, Jiflii (1) ~ (4) lM*ft*» 
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(6) Bacillus jgtz/ffif S%3;fttfB. subtil is ATCC6051f3u B. 
megaterium ATCC10778|!Ji, B. megaterium ATCC11562$i N 

B. megaterium ATCC 13402$U B. megaterium ATCC15 177£fc, B. megaterium 
ATCC15450tfu B. megaterium ATCC19213^, B. megaterium IAM1032£fc N 
B. laterosporus ATCC4517ffU B. pumilus FERM BP-20644*. B. badius 
ATCC14574#fc, B. brevis NRRL B-8029#u B. alvei ATCC6344|* N B. 
circulans NTCT-2610flu *J «fc XFZ . macerans NCIMB-9368£fcfo g> Mttti 

z>W£%-x:ib%, ±m ( i ) ~ ( 5 ) ufn*iocdii«oiae, 

(7) Bacillus JStZjg f ZWiLWl ^ Bacillus sp. FERM BP-6029$U 
4o £ ^ Bacillus sp. FERM BP-6030J* 1y> 6 ilfcfn 5 88$.#JT- afe 3 , I: lid 

(1) ~ (5) l^-f ftfr 1 olcfjBtlOSgftHo 

( 8 ) Eifljs^ i ib^cdt ^ y mmFiz fi-? §iaio 
W8k%.tz&tttin£titz7*;mmm&m\s. t^it^y® (i-a) 

<b^^i (I-b) frtzibteto (I I-a) Sfcfctfc^ (Il-b) ^ifiE-TSrfi 
ft- & # f S fg 6 'M o 

( 1 0 ) maWfp, S2**U •?& *f 4 2X!i4 5 ii T ^ y J^ftC^J £ *a 

ts, ± ,ig (9) (Dm&n 0 

(11) fb£r^ (I-a) ft it&ifa ( 1 1 I-a) T-$>»5 N -fb^^J (I-b) 
AMbt^ C 1 1 I-b) fb-frt) ( I I-a) WltS ® (IV-a) T*ifc»K 
fb£-#J C I I-b) 7^b£r^(IV-b)T& ±tk] (9) cOM^rro 

(12) <t r^r#7 (I-a) tiHlftW} (V-a) Tfe ^ fb^#J (I-b) ifi 
it&W) (V-b) T^i), fb^^ ( I I-a) #{bft#J (Vl-a) T-ifc'K fb £r 
$j ( I I-b) tHt&tto (Vl-b) T£>3. ±,]d (9) oit'JKo 

(13) <b#r^3 (I-a) #fbfr#J (VI I-a) T $> '3 . fb£-^ (I-b) 
#fb£rtfcf ( VI I-b) T&O. fb£r$) ( I I-a) #fb&«9 (VI I I-a) 
fb^#5 (I I-b) £Mb£r^J (VI I I-b) ffeSs ±Sd (9) ODSflKo 
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(14) K*J#^2IEtt©ifi&ia*J**J"*"^ «2*ifcDNAo 

(15) i: BE (14)^DNAhXhU>^^> b^^T^W 

r u ^ x ^bHrt> ( i-a) * fc t±<bf**5 ( i-b) * Mb^fc ( n-a) 

(1 6) DNAtf, E*J#*M K 4 3 £ ^ 4 4 M^MSl^ 
ipf,5ftS1l¥J: t)»Kn%JiSBE5!I**i--rS, ±ffi ( 1 5) ©DN Ac 

d7) ±m (i) ~ (i 2) o^-rn* lot i3*©ffifiK* 3 

(18) <b^*o d-a) tffcftfti (in-a) 1?*^ fc^*> (I ' b) 

*Mb6«l (III-b) -C&tK <b£r^ (H-a) tf<b£r«l dV-a) 

-fb^ft (ii-b) *j{b^«a(iv-b)-r»s. ±as ( 1 5) ©dna d 

(19) <b£*B (I-a) ifitoG® (V-a) (I-b) # 
(V-b) -C*D. <b^*l (H-a) ifiK&to (VI-a) <b£r 

m (H-b) *>Mb^t) (Vl-b) f*5> ±§2 (1 5 > <£> D N A o 

(2 0) <b£*0 d-a) Mite® (VH-a) "C & »K <b£«!l d"b) 
*Mbf^J (Vll-b) -e*0, <b*«> (H-a) #<b^4» (VIII-a) 
<b£r«D (Il-b) flMb^fc (VIII-b) Tf*S. ±fd ( 1 5) ©DNAo 
(21) 11S(14)~(20) flD^-fftfr 1 o£13*©DN A* 

(2 2) ±iTd (2 1) ©^DNA^H-Sfc^-i^^ 1 

(2 3) y.gtetttttf Escherichia B.Bacjll^ 

* J: Tf Streptoinyces Ji fr g> 31 ti % W± ® £ « T 5 ^ -tSB (2 2) 

(24) ^.ErfrM&ff Escherichia colu Bacillus subtil is . 
Bacillus megaterium^ Coryneb^ctejlM jQutaiii(nnu Con^cle™ 
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ammoniagenes , Corynebacter ium cal lunae & If Streptomyces I iv idans 

<DMixnz®i£y!)izm-r zi&£y}X'$> Jinc (22) (23) 

(25) ±|3 (22) ~ (24) ©^-fftfr 1 o d gfl $g (£> Jfc <g & & N 

(I-a) £fcfci<b£-$J (I-b) £ .>kt^m*ic^;£-fc!- g£zkt» 
f^-Nzfbi^ (n-a) < I I-b) M*fi£-fcK 

Mfctixbiktyty} (II-a) SfcttYb^ ( I I-b) %m%L-f Z z t&ftmt 
■TS> fb£r#5 (II-a) £fcfct<b£-^ (Il-b) ©llffio 

(26) ± t 1E ( 2 2) ~ ( 2 4) ©l>-r±L^ 1 ol:I3io^ff^M, 
I£ J F $ W fc CD Jg # ^ £ tz fct I£ tg 3£ ^ CD iza fl W £ fi# f£ $i L ■ T ffl t ^ -f b 
^ (II I-a) £fcfcfcfb£-$l (Ill-b) £ /k ft 4* sStK 
te^fM'K'fbi^ (iv-a) ^fcttfbfrti (iv-b) Il^t, 

* ft <Mb-£^ (iv-a) Sfcfctfb^ (iv-b) ^iititsc^i 

t^h-rs, <bt%^ (iv-a) ^^(i<b^^ (iv-b) commie 

(27) ±ga (22) ~ (24) ©Ufn^ 1 ^{ciaUiO^Kteife^. 

BBm^^i^(D^m^^fzi±mi^m^o)mmm^mMm t u/u 1Mb 

£4S> (v-a) £fcfcMb^ (v-b) &7kfi-: -a- „*/fctt:«s 
f*^ucfbr%-^ (vi-a) £fetefb£r^ (vi-b) li^t, ^/Kti-: 

^a^^-fb^r^j (vi-a) g.tz&<t&W3 (vi-b) ^mstf s c t zttrnt 

"To* fb£-^ (Vi-a) 2; £(±{b-£r^ (Vi-b) coS^^o 

(28) ±dfl (22) ~ (24) roi>fn* 1 o IC 33 ifcMJK 

ff* fi i& & co ig- * !$j ^ & is & co m f s ^ § m m t l t m ^ , f b 

(VI i-a) ££(±fb^#3 (VI i-b) ^ /Kf±^^4'tz^?h-a- Lto, * 
t3:^f*'!'{zfb^^ (VII I-a) gifcfcUbftfls (VI I i-b) Sfr^-tK 
fctMtefr Mb fr^ (vin-a) ^fcfctibfr^ (vm-b) 4i$t5c 

il^RShtS, fb£r#J (VII I-a) Sfcttfb^ (VII I-b) (DmmUko 
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(2 9) fl:£«g ( I i-b) if, lb£^ (n-a) £ t) ^ b 
-B--t?#?>nfc<b£rt&) (i i-b) fifes, ±ia (2 5) ws&ii&o 

(3 0) -fb^^D (H-a) ^^t) (H-b) 0>^* h>£f^S2^ 
T^ftfeib^rtJ (H-a) -e*5> -tHfl (2 5) (OW&teo 

(3 1) {b^t) (IV-b) fr\ itfiVa (iv-a) h>£Jf^£ 
■y--ti#e>ftfc<b^ (IV-b) i-HB (2 6) ©HISo 

(3 2) 4bHr^ (IV-a) #\ <b£4fcl ( IV-b) <D=? 1 h>£^H£^ 
TfS&ftfcfc^Hfc (IV-a) "Cife^ ±3B (2 6) <D»3&iS- 

(3 3) ih&VO (VI-b) tf, <b£r«3 (VI-a) X <0 7* h>ZBUl£ 

&xn*>ntzfcG®> (vi-b) -c&s, ±ia (27) ©sis. 

(3 4) lb£r^ (VI-a) #>\ Y 
^tifcib^^VI-a-eS) 5* ±"BB (2 7) ©Mi£&o 

(3 5) <b£r^ (Vlll-b) tiK fcfam (VIH-a) «t ») ^ * h>*J& 
fifc£-et:fcfcnfc<t£*0 (VHI-b) -e&Ss ±Bd (2 8) ©Sftitfco 

(3 6) -fb^t) (VHI-a) fcfcSa (Vlll-b) (D^^7 Y>*Wm. 

z-zxmtbntzit^ (vin-a) -cas. ±bb (2 8) oris. 

(37) ^Hfc^f*c5D^#^j©^at)* 5 \ mmm^ mm&o&'& 

ittot>>t>m\znz>mmw-c&z>^ ±13 (2 5) ~ (2 8) v^n^tia 

(38) ±BB ( 2 2 ) ~ ( 2 4 ) 1 o £ IE *ii © H £ & 
<**J&*fc:m*U. MMU:,id(D - (12) ©^?n»loU: 

(3 9) rc*J#*§2. 4 1, 4 3*3,fclM 4 gflttWttiSfi^J* ft 
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5 W X K) M &ti 3 i&M^J t\iomffi. L tz 5 ~ 6 0 J& V- 1y c> U © fH3*J (3 

is ! !i r s * u =j * * u ^ k * tz &m fj37ntf k ^ «j #j & 

Chttp://www. pasteur.fr/Bio/SubtiList.htmU4o «t £5 & PS #J K) 

titzttjmmyyimfcTffim&mM u wi^cdd na^pcr 

6 CScience, 230, 1350( 1985 )D CiD^ p — - > y JJif tS C h 

tfijp^ ^'J^ii'B. subtil is ATCC15563f%£ffi^Mfc M Lfemtfu tfij 
X ( ■r' 7 =f fl: i£) 5g, NaCl 5g&7K 1 U >^ r ;H3 ^»pH7.2lc b 

ffcf# b ® £ aft] (75 £ & ( #J H\ ^Eb +a7 - • £ p — - > /7" 

=3 — r* f S D NA^t^fSt5Jgifflj«JS^t5 -fe > * 7 v 
P C R v£(c «t 0 if9*g^ N y[iej*gD N A KM" £ 7 ^ 7 ~ K ic^A^Jfjg h 

* M An <* -a- s c #«? £ u ^ o 
15 -te > x t* -7 Y - N y > ^ -tr > x 7" ^ 7 v — (7) $u ft h L T ii , #1 
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* fi #DNA*ttSi:b-C^ne,^^-,TaKaRaLA-PCRTMKit 

Ver.2(!SiB3Btt©)*fcttExpaiid TM High-Fidelity PCR System^- U 
yi5 - .7>A^tti)i^^^ D N A Thermal Cycler(^ — ^ > ^ 

P C R »tfrtt*M*K«T© «fc 5 3 z "C * *- 

8>IHU 55°C-£'30#~1^ 72^2#K**fcSJ*fcXg41tf>f 
tt5o ±3 E^>f ^-*«2kb*ie^SDNA»rM-Oli^t:tt98-C-e20 

t 30^ >f * * fr fc ft. ?2°C ^ ^ US * 3 >" ^ ^ * ° 
JiB*nfcDNA«rH-ft,±l3^-fv-e(*4bfc«IR»**^ ^ 

y m~ JR. Current Protocols in Molecular Biology, Supplement 1 
-38, John Wiley & Sons (1987-1997X1* K * V ^ ' 7D ^^ 
X.O^l/^-^* 13 ^ DNA 
Cloning 1: Core Techniques, A Practical Approach, Second Edition, 
Oxford University Press < 1995)*fcffi**nfc*^ fc^ttflsBR© 
h ixli Superscript Plasmid System for cDNA Synthesis and 
Plasmid Cloning (.O-r^n^I) ^ZAP-cDNA Synthesis 
KitCXr^**-> (StaratageneHttO 

coH DH5««i (*tf*6.fc0«X^«j> ^iir^t^ 

K 1 2ft r! > -e I' I ft' % Tr § 2> 4) <£> <£> « * 77-*^**-* 



14 



WO 00/44886 



PCT/JP00/00472 



-ryy^^^-HTWl^UOo Mi*^Ji3(i, ZAP Express ( X 
b^v— >*tSL Strategies, 5, 58 ( 1992)3 x pBluescript II SK( + ) 
CNucleic Acids Research, 17, 9494 (1989)D x Lambda ZAP II (X h 
=, $ v->*i^k AgtlO, AgtllCDNACloning, APractical Approach, 
1,49 ( 1985): , A TriplEx p-^v^ttSO x AExCell (7 7 
)l-?>T$±m) , pT7T318U ( 7 7)1 v-^T-ttK) N pcD2 CH. Okayama and 
P. Berg ; Mol. Cell. Biol. , 3, 280 (1983) ) , pMW218 (#J ^MUttM) x 
pUC118x pSTV28 CAimm^tm) , PEG400 CJ.Bac.,172, 2392 ( 1990)3 x 
PHMV1520 (MoBiTecftrM) N pQE-30 (QIAGENftgO Q V 2> CL £WX 

£ So 

h ti tz mmm&m i^iflfittsDNA^^ufer?^. k & 

^ &x W X. (±\ "E 1/ i 7 * ^ D - - > y fg H JSu * V y h • T7° D 

h zj — )IX • ^ > • ^ - • ;H7(-Dy- V 7°)l A > h x DNA 

Cloning 1: Core Techniques, A Practical Approach, Second Edition, 
Oxford University Press ( 1 995 )¥f iz Id 4$ £ ft tz ?J i£ iz «t DlfcfJftSu 
£ AST- £ So 

I*#?£l::«fcD, -fb^-^J (I-a) i;£fifbfY^ (I-b) fr<Mb£r$J (II- 
a) SfcfcMb^ ( I I-b) ^4fiict5/xl^ttJlt 5gfi?I£=J- Ft 

H^rv ^U't L X x 0iJ£fcf. ^iEf SpSyjiBfcifctf S d £ So 

.hgfifo h & WO iz x ifi S & ^ ? * - £ ;tj t> t XJjy i^tiiibt «, 
^[1(7)^&^^ >r 7"^ 'J — £ fM eft b x ^ f U — <D&mz-DK^x 
I-a) £ £f±fb^( I-b) A^fb £-<#)( I I-a) * lift ( I I-b) 
^^i^t-S?-5'tt^fl(S]^Syj^T- &x fb^-^ (I-a) £fcfcUtfr$j (I-b) 
frMbfT^ ( I I-a) £fctefb£r#J C I I-b) &'lii&-f ZhiJ.B&m&'f zm 
£f|£p- K-TSD N A air 77 X * F*Sflt5- hA s t§5o 



15 



WO 00/44886 



PCT/JPOO/00472 



. h 12 lz x o m h ft tz M fc T- n ft ^ £ *'J ffl b T ife © J^*£ « 

& % l^ltfflMfr % & N A <D * ^ u 7 & ±t£ £ ffi^^ % & ^ ^ 

U # h\ -fe > X • ^ U ? ^ b ^ ? F^Ot)" 'J 3 ? ^7 K n £> 5 

U 7 * l/^-^ K i: bt. #l£fcJU 1E^J#^ 2 , 4 1. 43lfe 
|±4 4 -ca^nS^aiE^I^oa^bfc 5-6 0 i; PI CBd$"J ^r^J 
fSDNASfctiSDNAhfflttilfi&E^^^tSDNAS^lfSu 

^^•T§?>o-fe>x^^'i'^-*5cttJ f r>^-fe>x^^^^-^bTffl 
^ 5 ii k: tt.i^^o ife^Mfi (Tm)* «fc tJ 1 ^ s c: 

3 ~ 3 9 \z m H ft i&-filS?'J £ ^ T £ U :=! 7 ^ ^ K £ & tf 3 - 

u .-* & h* -^ft, * u =* 7 * i/ * ^ F * <o u > v x x t- £r W 
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-P5' *7 7 * T < ^_ h ^J&£ft,fc =7 7 7 ^ ,-t ^ K Wmfc. 

X U =f3? 7 b;*^ 'J i: V >S£v ^t^;^';^ ^^?- K 

f£g£ ft£ tT U zj 7 ^ u KI/i##:,^- 'J 3' 7 7 U ^ ^ H 

# <7) O 5- v ^ #C-5 7° n f - ;u o ^ > ;u t EM £ ft ^ 'J =/' .7 ^ u * ^ 

Fln^l^^ U ZJ 7 9 U s$~ J- Y^CD^/^fiy)lifC — 5 7" J — )]/ *7 -5> is 

)1<X m & $ ft tz ■* »; z? 7 ^ b # ^ Ki^ft.t U 7 U yf ^ K 4' co > 

^> #c-5 rnfrjby h ^ yvmm^titcTt z? 7 ^ 1 ^ ^ y mm 

(phenoxazine-modif ied cytosine)-£ ii^tlfct 'J 3 7 H 
t£ # f*x ^ U zf 7 7 b ;t ^- F4>© ij*-.xtf2' -0-7D f ;u 'J — 7; f 
£ ft tz -t 'J zf 7 7 U ^ F„^i#: xl fc 5 o fct U ^ 7 7 V * Y M' 
— * #2' h v zc h ^ U i£ — 7. X g& £ ft tz * U Zl" 7 ^ 
KI££ifc^£&t:f § d h*s-e £ § CMdTr.^, 16, 1463 ( 1997): 0 
I I. it&M (I-a) Sfcfcfcfl:^ (I-b) 7>Mt^ (Il-a) £fcfcfc<t 
( I I-b) ££&!t-r3MJfc£fta&f ?.^SMW ! ^Mvii 
±sB©<t-5l:UTifHnfeDNAS ?cf 4 1 T* Si £ it 5 to £ 

^-^7D^-^-«)T«i(:ffiA &'^TIMJj|^7 7-£, $8gl 
?n ± Ull US <h b T s li\ §f£K fjMffcu SMUJte^ H ft'j £ -T S 
lgiii^7 LTtt.±«id^--L-:*BlK3(3i3^T 0 iffiinjifeo Ltt 

m m \^ co ^ m n & m ± m m t l x i\ i o 5 m o t i , ± § 2 d n a & 

^-&5fcto©^^-<^ ^-tii&flllfl&^T- i &S£^"JfigT-*>5 hfRjff#(Z, 
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t> #t $ £ n & * ^ * * - ^ s ^ b & fi * b v ' ° y ° p ^ ~ * * * ,J 
ffl-? 2>Mfc^t?P;&tix ux & ct^o 

^£11^ LTtt. fJ/L«\ pBTr P 2, pBTacK pBTac2 ( O T ti & 

g >#_^ WW Aft J; 0 mJK) x PKK233-2 (PharmaciattlO , 
P SE280 (InvitrogernM) x pGEMEX-1 (PromegaftM) ^ pQE-8 (QIAGEN 
, PQE-30 (QIAGENttK) , pKYPIO ( ft BBBB58-1 10600) , P KYP200 

C Agricultural Biological Chemistry, 48, 669 ( 1984)} , pLSAl CAgric . 
Biol. Chem., 53, 277 (1989)} . pGELl CProc. Natl. Acad. Sci. USA, 
82, 4306 (1985)} N pBluescript 1 1 SK( + h pBluescript 1 1 SK(-) 

(StratageneM) , P TrS30(FERMBP-5407), pTrS32(FERM BP-5408K 
pGEX (PharmaciattM) ^ pET-3 (NovagenfllM) . pTerm2(US468619h 
US4939094, US5160735K pSupex, pUBllO* P TP5, P C194. P UC18 Cgene, 
33, 103 (1985)} . P UC19 CGene, 33, 103 ( 1985)} , P STV28(^M*± 
M),pSTV29(^«BttK),pUC118(^vfi^ttM).pPAl(!r#rang63-233798). 

P EG400 CJ. Bacterid., 172, 2392( 1990)} , pQE-30 (QIAGENftM) . 
PHY300(^«i3g*t®iK pHW1520 (MoBiTecttM) ^ £ m & t" S Z. t ifiX % 

^p^_^_ t vxit.mumm^xmmx ss*©f*n^^ft 

UcDfU^o 0"J*fcf. trp^P^-^- (Ptrp) , lac7'n^-^ 
- (Plac) , PLrot-^- PRro^-f-, PSE^n^-^-^©. 
^»77-y|CMt^D^^- SPOirp*-*-* SP02 
rD ^_^_ N penPT-o^-^-^&^lf 5 C h^-C £ 5o £fcPtrp_ 
ft2o|^J^fe7 , D€-^- ( P trpx 2 ) , tac?* p - * - . let I 
rn ^_^_ N lacTTT'D^E-^— © tc 6£'£2nfc7° 
o^ — ^&fl]^£::fca s T*#£o££t;: Bacillus iS Ml ® «t» "C 56 31 £ 
2> to cDxy 1A7° P ^ — ^ — ^ Corynebacterium ^^ll L*i 4' 56 Si £ 3 
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tz&h<DP54-67D*: — ? -ft fc'^l^; tWX' # So 

£ * GDT & i l^fiK is A* > - VJliJ y (Shine-Dalgarno) I£?iJ 
£ Wife K > h CO Hi] £ jig >.", & gggjt ( #ij x. fcf6~ ) (Z li@[J Lfc77 

• fflIK££Wft(lfr& ^ ft^^ (I-a) %.tz\±it£ty) (I- 

b) fr^-ft^ (II-a) SfcfcHb^ (Il-b) ^SiJ^ttit 

B.&Q.ffi h ITIiv Escherichia ^ N Corynebacter ium iS n 
Brevibacterium Jl, Bac i 1 lus lK Microbacterium Jgj „ Serratial, 
Pseudomonas ® N Agrobacterium Jg N Al icyclobac i 1 lus Jl N Anabaena /gj N 
Ajia^ysUs M , Arthrobacter iS N Azotobacter M x Chromatium ^ „ Erwinia 

Methylobacterium JSu Phormid ium JiL RhodobacterS •> 
Rhodopseudomonas Jtl N Rhodospiril lum /gj N Streptomyces iS ^ 
Synechococcus il, ZymomonasiS^ td Jg f S £ &> (f 5 d h **t? ^ , 

57- £ b < t± N Escherichia ^ N Corynebacter ium iS N Brevibacterium jjg ^ 
Bacillus |j N Pseudomonas jg N Agrobacter ium JK , Al icyc lobac i 1 lus jg^ 
Anabaena® x Anacystis g N Arthrobacter Jg , Azotobacter ^ x Chromatium 
Jm-, Erwinia fcg N Methylobacter ium fg , Phormidium il >. Rhodobacter Jjj „ 
Rhodopseudomonas lg N Rhodospiri I lum Jjg^ Streptomyces faL 
Synechococcus Jgg . Zymomonasj^ iz M f 5 fflL ^fe & &> If S £ <h ft s T* ^ So 

^iK^ftCH-^liiLt, tf'Jx.tf, Escherichia coli XLl-Blue, 
Escherichia coli XL2-Blue s Escherichia coli DHK Escherichia col i 
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DH5cu Escherichia coli MC1000, Escherichia coli KY3276, Escherichia 
coli W1485, Escherichia coli JM109, Escherichia coli HBlOh 
Escherichia coli No. 49, Escherichia coli W311Q, Escherichia coli 
NY49, Escherichia coli MP347 , Escherichia coli NM522, Bacillus 
subtilis ATCC33712, Bacillus megaterium . Bacillus sp. FERMBP-6030, 
Bacillus amyloliguefacines , Brevibacterium ammmoniagenes , 
Brevibacterium immariophi lum ATCC14068, Brevibacterium 
saccharolyticum ATCC14066, Brevibacterium f lavum ATCC14067, 
Brevibacterium lactof ermentum ATCC13869, Corynebacterium 
glutamicum ATCC13032, Corynebacterium glutamicum ATCC14297, 
Corynebacterium acetoac idophi lum ATCC13870, Corynebacterium 
callunae ATCC15991, Microbacterium ammoniaphi lum ATCC15354, 
Serratia ficaria , Serratia fonticola , Serratia 1 iguefaciens, 
Serratia marcescens , Pseudomonas sp. D-0110, Agrobacterium 
radiobacter , Agrobacterium rhizogenes , Agrobacterium rubi, Anab aena 
cylindrica l Anabaena doliolum , Anabaena f los-aquae , Arthrobacter 
aurescens , Arthrobacter citreus , Arthrobacter globformis , 
Arthrobacter hydrocarboglutamicus , Arthrobacter mysorens , 
Arthrobacter nicotianae , Arthrobacter paraff ineus , Arthrobacter 
protophormiae , Arthrobacter roseoparaffinus , Arthrobacter 
sulfureus , Arthrobacter ureafaciens , Chromatium buderi , Chromatium 
tepidum , Chromatium vinosum , Chromatium warmingii , Chromatium 
fluviatile , Erwinia uredovora , Erwinia carotovora , Erwinia ananas , 
Erwinia herbicola , Erwinia punctata , Erwinia terreus , 
Methylobacterium rhodesianum , Methylobacter ium extorguens, 
Phormidium sp. ATCC29409, Rhodobacter capsulatus , Rhodobacter 
sphaeroides, Rhodopseudomonas blastica , Rhodopseudomonas marina . 
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Rhodopseudomonas palustris , Rhodospiri 1 lum rubrunu Rhodospiri 1 lum 
salexigens , Rhodospiri 1 lum sal inarunu Streptomyces ambofaciens , 
Streptomyces aureofaciens N Streptomyces aureus ^ Streptomyces 
fungicidicus , Streptomyces griseochromogenes , Streptomyces griseus N 
Streptomyces lividans , Streptomyces ol ivogriseus , Streptomyces 
rameus , Streptomyces tanashiensis , Streptomyces vinaceus , Zymomonas 
mobilis e & & Vf § z t ft-£ % 5 0 

Z> J3 «£f afe ft ^ -fti & ffl o S z. t. B £ o m x. f±\ ii )V is t> u -Y it 
> £/fil> £ 77& CProc. Natl. Acad. Sci. USA, 69, 2110 ( 1972)] „ 
^D^^^^ (£fHHIR63-248394) , xbno # V - is a 
fcfctGene, 17, 107 (1982)^Molecular & General Genetics, 168, 111 
( 1979)tlIB$B©;5&3££<fc{;f 5 d h tfT § S o 

YE P 13 (ATCC37115) , YEp24 (ATCC37051) N YCp50 (ATCC37419) N pHS19, 
pHS15^ £ ffl ?xt5Ct#t?5 0 

00*^ PH05-7°D ^E — ^ — N PGK^D^ — N GAP 7° □ 
— ADH 7'D t — & — s gal 17Pt-^-, gal 107n^-^- N 

91 fij Slffc <h L T (± s Saccharomyces cerevisiae „ 
Schizosaccharomyces pombe N K 1 uyveromyces lactis , Trichosporon 
pul lulans , Schwanniomyces al luvius ^ & $> Vf § z h ft ~C # & o 

*UI& x. ^ ^ * - (7) i# A Jj t U T (± N 9? S IZ D N A £ <g A "T S // & T 
& ft K ^ T ft & M t, > s z i: ft T* # . #'J x (i\ xu 7 b □ # u — ^> a > 
CMethods. Enzymol. , 194, 182 ( 1990)3 . X 7 =. n X h & CProc. 
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Natl. Acad. Sci. USA, 75, 1929 (1978)^8 U AifcCJ. Bacterid., 
153, 163(1983), Proc. Natl. Acad. Sci. USA, 75, 1929 (1978)D Hfl 

*fcJU pcDNAI, pcDM8 ( y ± zi vtt «k *) mJR) * PAGE107 CftM-T- 
3-22979 ; Cytotechnology , 3, 133 (1990)) . PAS3-3 mPH¥ 2-227075) , 
PCDM8 CNature, 329, 840 (1987)D , pcDNAl/Amp ( InvitrogenftS) . 
P REP4 (InvitrogenttM) , P AGE103 CJ. Biochem. , 101, 1307 ( 1987)D , 
P AGE2103| fcfclf 3 £ # ?»o 

^^^tft*. iM r^tfn-W** (t bCMV) ©IE 

(immediate early) Jfifc*© ^ n -s SV40OWJW7O * 

MM^T^ t^V^'W, HBT5637 ( WBBI863-299) . C0S1 

mm, cos7«, cMMm^-*$>tfz>zt&-ezz>° 

-b-v3>& CCytotechnology, 3, 133(1990)D . 

i£ (^^¥2-227075) , >J*7x^^3>ii CProc . Natl . Acad. Sci . , 

USA, 84, 7413(1987), Virology, 52, 456 ( 1973)} 

& e, n s <, n «sfiifro«i^*5^^*«^ us * 2-227075 ^ & « & 

S^ttftK] ¥2-257891^ fif&K 13$ £n"T^ S // & £ *P C T ti - 
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(Baculovirus Expression Vectors, A Laboratory Manual) N ii V > 
h 1-38(1987-1997), Bio/Technology, 6, 47 ( 1988)^ iz MM £ tl fz Jj 

PVL1392, pVL1393, pBlueBacIII (inM^^tr-Dyi >QM) £ 

X • ^ ;i/ ^ ( Autographa californica nuclear polyhedrosis virus) 

HiU^ffl^ h LT iis Spodoptera f rugiperda ff)ff[-lMjga-e & 5 Sf9, 
Sf 21 (;\'JpaD')^l/X-X^7 , l/^y3> • ^£ ^ — X, T • ^ 
=7 h U — • 7-a7iK ¥7" i) 3-— ■ 3- • 7 'J — V > ■ T> K • * 
WS — — (W. H. Freeman and Company) „ — a. — 3 — ^ (New York) , 
( 1992): , Trichoplusia ni © W j£ ill fl& T* th SHigh 5 (OthP^i 

>St^3 ;b ^ »> A&iftFM f-2-227075). 'J+;7x^7 > 3 >*£CProc. Natl. 
Acad. Sci. USA, 84, 7413 (1987)} W £ if S d t W T* £ S o 

jI(e?£> tLtli, lfrfgMW*M3, ^b^ri^- - ^ n - 
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^ (Il-a) Sfclift^ (H-b) &£J*1-aSJ&*tt***S* aR * 

n v> -ft & £ ^ v ' 5 ^ ^ ^ r # 5 ° 
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*£- mU&& 1 5~ 50°C # «£ < x tg #g B$ ^ li , M ft 16B# ft] ~ 7 R P^J f & -5 o 
-5 o 

p — ~eM¥i&t&istzd9L£.®*t&m-rz t gizm v rn $ - d 

hf^yy F ( IPTG) 3? £ N trp7' D^E — * — 
^ * - 1 fctfe L ^ £ tg H -T 5 i: £ £ > H — )l T >7 

Jim ( IAA) xylA^D ^ — * — ^JfJ^fc^JK^* * —■effete 

Tii, — JSS:lc<£ffl<Sf tiTO SRPMI1640tffJtCThe Journal of the American 
Medical Association, 199, 519 (1967)3 , EagleCOMEMift-Jfe CScience, 
122 , 501 (1952)] s DMEMtgltk CVirology, 8, 396 (1959)] N 199igife 
CProceeding of the Society for the Biological Medicine, 73, 

K 1950)] £ tzit z n ^ Kmiz ^m^ik-tim z*m)n} ^ tzmmm ft m ^ <=> 

M'£pH6~8, 30~40°C, 5%C0 2 fr t\: K <D T X 1 ~ 7 i ] ffi 

f j -5 o 
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Ttts -^(3^ffl^nT^STNM-FHigit CPharmingenltMDx Sf -900 1 1 
SFMigffl! (^:/=jBRL*±SO > ExCell40(h ExCell405 C^f'tl^JRH 
Biosciences^;^ , Grace' s Insect Medium CGrace, T. C. C ., Nature , 
195 , 788 (1962)3 ^511^^ iltft'l §o 

J&SM^ MSpH6~7, 25~30°C^©^ft-Tl!s l~5BP^ffOo 
3; fz, tg-tt^'^Sf-^ CT. ^ > * v^f >^©£a£4M£ipJt^$s 
in IT & «fc l> 0 

<fb£r^ (I-a) *fct±fl:£r^ (I-b) frbitG® (H-a) g;fcfcMt^ 

( i i-b) & ^^-r s s ji& zmm-rz ia^* us ©)BSte^oJ§ 

^J^Ks M^cDit fill 7>\ Mrt^i&ISttST^JS bfc^^(3(i, 

fofrM-?zz.t£.£ K>mt>tifz±mfrt>, m%(Dmm(Dwmmi,, in 

^ J x-*f-)\s (DEAE) --fe7rP-.X, DIAION HPA-75(H^ 

<h/&#to y >&#H>£Pi-f d-^ h ^ ? 4 —m. s- 

Sepharose FF(7 r ^ T b v>£ffil>7~HM 

d v h ^ ^ ^ — }£ N ^ 7 d — ^ N y i - ;Hz 7 r n — x^© 

b > £ ffl ^ i^7Kt* ^ d v hy7 7^-S^?-^S ffl o fc ^ 5 

77^7^- ^ D V h ^7" ^ ^ ^ — ^7DV h7^-*V> 
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& l M & f5 £ t'Ji frJ © a # M £ n #g:t'J:L&^*Ij£Jc#8fc #f r# t; 
«Ifgu;]cD§i 61$) s \^\±*<Dmfe&ibm<nmQfoi$mUftizfti& 

d CD «t o iz b T gtiZm&ntls-Z, M x. &\ Btl^JS-^ 1,42 
* £ fct 4 5 (c ^ £ n s t* * y figffi^ij £ # -r s *g \'\ fi £ & \f s d £ 
S-^o ±@[]/i^(z «t £ ^Jji^-y-fcm rm&. Fmocvi(7;i/^- u - 

^cDfb^^/ijcSic «t -^t ^^i^-r * d tw-e # So mmnm^m 

ftJH^(3fc[II Advanced chemTech*i:§^ h ^— > J. ;i/ x" — V * M > ( 3fcg| 

Perkin-ElmerttM ) N 77ib?y7/^tr^(7^a — 7" > Pharmacia 

Biotech^fMh 7" D £ ( * fiqProte in Technology Instrument*! m K ? 

^ ^OkSSynthecell-VegattM h B£^ — t7r^7 - D ^ \y K 

(^pi]PerSeptive^:M)s^v1^ftP/r^co^r^ h £r £ *U ffi Ut 

-rSd^iCtoT^ffSdh^'T-^So 

III. <t&m (II-a) ^fcfctrt;^ (II-b) cD'^ii 

I'.uiIII. T'l?f^iif;)f;M6;if4 5 U2II. cd H : i£ iz W I; T ig f£ L T 

m<hn zmm. ^mmcDttm^. m^m^cDrnm^, %tzizmmmt>> t> 
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(Il-b) £^eJu MMi^^s bfc&yn (Il-a) Sfeti 

-ft^t)( I I-b) £ - t £ ct D II-a)£ &<b£r^( H-b) 

it^m d-a) iifcfcMb£*J d-b) *?Mb^ (II-a) *fc«<t£r«l 

(II-b)^CDg&£&fci:. (a) M£tSitir3^K&^i^t:^ti 

(I-a) Hfcliftl^ (I-b) £M|-f?>£&. (b) i^m^^it^^ (I-a) 

^fettft^^ (i-b) £»-f *>ffl<^ £ ^ 

t§|, 0 M£t&#bTt#^n£#;M£> ib^tl (I-a) £fe 

fcMb-^ (I-b) icyKti^^^tMtffl^-y-^^^^ffl^"^ *» 

<b^«j d-a) ^fett^b^ti d-b) ^mm^mm-r ^mm^^mtwr 

it&ifa (I-a) ££f^b1^ (I-b) fcfcigffli lml&fc D0.1~10mg, 
(I-a) jfcfcfcMb^ (I-b) liTK^fctt^^^^^^-^^ xf;l/7 

b) \z-j^mfo^^ftm$^z>tjxkitm^mei. n\\,^m-MUcom.\±. 
% m m m m ©jtsstt^ctoaftSo <« x.^.mmmt.^xm m © « 

t) (I-a) ££(i{b£t) (I-b) 1 mgfotz *) 5~ 1000mg. «£U<&10 
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tK f 4 V&ikh LX\±s *s U >StiKg-Sr?&x HEPES(N-2t FD^-yif ;i/ 

f -7 > -N-x * > x jv * > jg? ) mmm, t v x [ h u * ( t fd + -> 

b&ttniMlf »MJ;:^^£^u bT J;^o W £: Ltli, 

ttMik£.<DMGWL&s tf'J/L «* fb£r^ (I-b) 5i§£ft? £ b < /0 ^ 

fb£-#J (I-a) Zfzteit&W (I-b) £./Kt^£i*C::^/JUt-3i§£i. Ybl% 

#?(i-a) s fei±jb^r^) ( i-b) &mm-r zz.£<D-cg zjkm&{biztt l <& 

(I-a) i- fcfcHt^ (i-b) b s /K'tt^^iz^jjn-r 5 c 

Pit; : b^(tia^\ ^^T5^7Kt*^^(c ^mmmzmn b-r & «t ^ Q a 

U>s ^ ^- )IT )IZJ —Jl, )l T )l Zl — )l ^ y — h tl 

2> o 

{t&Vv (I-b) £<£rHb£-<$l (Il-b) ttTHS^^J^-r 5 ^ * h >cd^ 
Jg£&iCJ:*K ^^Ji-fb^^I (I-a) :fcctTHbi%#J ( I I-a) (z^ti^n 
^itSlhi) s t'#5o ^fex it^m (I-a) ^.ttHb^ (I I-a) fci 
Trtl^m^tZ ^ 7 h >tf)M7j&tz J; 0 , &mizib&V0 (I-b) 

tHb^ < i i-b) tz^n-^n^m-r s c: £#t* # s 0 

^ h >0>$]f§;/j&i: LTIi, <b£r#j (I-b) SfcfcHtA-^ (I I-b) 
fcjktlfcMEtediSfl?^ fi£ £ fci: ;b # >.j s^/jn-r s A'i£A s $>{f ^nSo 
* t'l-: ifttltli, M £ [-1 /K . ' J > S$ Si $ s h V * II Si fl£ ^ S £ PE1 
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?;i/A'Ji:bT^ 7kM± h'J^A, zkUMb*; U ^ A. 7>^E-T^ 
^ * h ycD^.rAfimt {bi%tJ (i-a) £tzl±ik^ty) (Ii-a) 

(I-a) gifefcHb-^ (H-a) £}g#-T-i*S&<B&£«V^&£fc©T? 

>x M^^^fctf £ tiSo ftfc&fc: LT fcJu ^ £ h >-fbSJfc£M#£ 

if© «fc -5 35: <£>T" & m ^ S £ t tft # £ o §£/M £: LT teu 0d 2. fc^ b 
^ji'tDifiJp/^ h > x >?t^lft s & if £ ft S o^/itwm^Ji 

^ (i i-a) g-fcfcut^ (ii-b) (Dmmts mm 

*SR^BWl3<fc Dtf^ftSib^t) (I I-a) £fc fetter (H-b) ©« 
ft^^ (H-a) *<ttf/*fcttfls^«l (H-b) 

5o f^J^(i\ l3 C-NMRX^ 'H-NMRX^ h ;k t * * b;^ 

D x- h ^ 7 ^ — (HPLC)^ tf£ ft* o 
*%PjH3:fc^T, ftfr^ d-a) . ft^d-bh ft^t) (II-a) 
tHb^rt) (Il-b) (D^lZ\±, )t'^iftft^ffl «tW^#S bi 5 * 
(Db&ZtiK «n;m, :n^m ^t© pj fi£ H t£ # # £<^ft 
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itftW (I-a) tbtti, itftVoi III-a)#ft7 £ b < , fl: t!r#J ( V-a)# 
etl3frfSL<, it £-#J (VI I-a) ^'^(Z^^LUo 

fb£t^ (I-b) fcbTfcfcs fb^(III-b)##£ b < . -fb^r^(v-b)^ 
AOtfSK <fc^^(VII-b)*s^l3 4/- £ b 

<t£#f (I I-a) tLTIi, it^Wii IV-a)#W£ b < . Yt ^(Vl-a) 
^*<iOWH<, fb^^(VIII-a)As^l3$7-* bi,^ 

fbrr^) (Il-b) tltlt <b^-#2( lv-b)#w-£ b < . 'fb^^(vi-b) 
& «t 0 ftf £ b < , fba-#J(Viii-b)^^t3*f * bv^o 

7*^-;i/ N >f V7f;K sec- 7-7- ;K tert- 7 )l , ^>^-;K ^ ^ ^ > 
^^ry^K ^ v\Jpy;K 4,4- v ^ ^- ;b ^ >^;k 

m 9h t3i ft: I*^lff,ti5c 

g& 7* ;b ;i/ (i ij It S iff ^ & i: b T fci JnJ - * & >^ & o T 1 ~ 3 (D 

^ D y > , t F P ^ y , 7;A 71/ =3 3r is, T U — A W & &> if 6 ft 5 

tl^'J-il/ {z ij 5 At i: b T it , IPO - * tz l± ?± & o T 1 ~ 3 © 
; \ d y > N t Fn^f-y, * y N t 7 ^ ^f- ^ , ;u ^ ^ ^ 1$ # & (f <b ft 3 <> 
7 ji =i * S/ £ # it Z7)l*)lffifri± Lj&<D7)l*Jl, h |..J/i-e$) 2)0 
7" ^ ft U 3> f& t It s U ^ ^ A N t F'J^A, t'J^A, ;u f v r> a , 

w f * n %w<Dmm m &^-rtK* m mn\±^n^co % m m ai & 
% mj £ '4< m -r ^ tf> go m ju iB ftg 

^flfeffi 1 <fc&#i (VI I -a) ££(ifbfr^ (VI I-b) frt>it€iWl (VI 1 1 
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-a) ^tzteitftty) (VHI-b) 5r5t4£W1- - K T 

3 D NAffl^fl 

it&ty) (VH-b) (v^vftii) 100mg£9.5mlCQ^ * y — ;i/£?S#P b 
1 mol/lTKftfb^- h U £ A0.5ml£/JU;LT iST* lUP^Ibfeo 

^nfc^SfS*^® LJ&-r :t >7K 5 ml£Jnx.Ti§fl? b 1 mol/li&M 
0.1ml"epH£^j7ii,11S? b, £ ^ Cc JK£ # > 7K4. 9ml x. S Z t iz «t D 
S^ilJ^lOmg/mltfMbi^J (VH-a) [^^R^^ h U ^ A ~e & § it £r 
#j]£10mH#£o 

Bacillus subtilis Marburgl68£fc (ATCC15563$0 ^IfiiUs 10ml 

ia^ij# ^ 3i'j:v4, mvm-i 5 # «t ^ 6 , mm 1 & £ 8 , 02 
9 *s «t 1 0 , la^js-Jj 1 1 # <t 1 2 , 1 3 & j; t5 1 

4,1E?U#-^1 5 *5 «t 1 6 V>i&&W,mv>f&€i*f%te-t >^ ^ 4 

MDNA§H^i:lt, -ti £ 7'7 v— £; N TaKaRa LA-PCRT 
M Kit Ver.2(3£iljg*ti!ih ExpandTM High-Fidelity PCR System(^ 
— ';>#— • x'WW A ®0 3;fc&TaqDNA polymerase (Boelinnger 
£Jf|l^ D N AThermal Cycler( ^ - > ^ ^ ^ — V^n^^M) 
■CPCRSfrofeo 

PCRtts 2kbW h'OD N AfiftJt&94°CT30#PaK 55°CT*30#. 72°C 
T^fl-fHlfr e> & 2>bLfoT.m%:iy-J Z )lh IT, 2kb£IS;L £ D N A ®t Jt 
fct 98°C T- 20# ^ , 68°C "C 3 7} 5, ft 5 7x X|M £ 1 ^ ? ;b £ b T . 30 
V J Z )lft-Dtz'lk, 72°C T* 7# IS & Jfo £ * £ & f+ T o fe o 

P C R i: J; >) t?; 1 1, ^ /: D N A i)t o Ji^'J 3 }: 4 © 77 Y 

T-rot^^fct-eJPli^ titz D N AWfVr (bioDSfc^ Mill* fig 
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^ecori t mm.m ms&ii mvi m*5 5 1 6 <d y ^ j v - <dm.& a- t> -t* 

-eiSti£ftfcDNArrJt( cypAjft 7- ^ ft" ) i± ftij RB f£ J£ Xba I £ M m & m 
SmalTxfie?U#^7i;8©7*v ^ ^ — <7)#Il^£fr -e T* JftB £ ft D N Alf 
(cypXififc^f^) MiJI^gfSSnial -hfflJI&Jglg SaUT. l^JH^, 1 9 £ 
1 0 (Dy'^y <i -?-(DMlfr£>tD-erm^£tifz D N A Hfr M" ( pksSit 
m) ttffe'JISBI^EcoRIiiSiJHsi^lgSallT*, 1^'J#^ 1 1 i: 1 207?>f 
v-©M*^;b-t2--t-fgti<*ftfcD N AW\f\ (yet0i£ifc7-p- MJKSB* 
j^Xbal fc$i]Rg^^B£lIIT-. 3 i: 1 4 <r>y=> 4 ^-(DM^^tD 

■GX-mMZtitzD NA»fM- (yjiBjnfc fa*/) tt'rfeiJl^glSXbaIi:fliiJPMg| 
^SmalTx F£?'J#5/ 1 5 £ 1 6 (yrhJjfifc^fj ) ©77^7-0^ 

&t>-&-emffigtitz d n ArrM-a^jRgBi^xbai £fflmmms™ix-* ft 
vi'i-fb^^ ti % 'mmmmmm dna rr/t & 7* # n - * y 

&$iJ|$Mg#|t£/UlD N AHfrJt L£o 

-s^-r^;^ KpUC119 (SiM-tt&i) fl«6£:%SalI:fc £Zfi 
EcoR I T vf'Hb '& N T#P— X^^lt^mffij^m^ Sall-EcoR I ALU 
pUC119^M-^IRf# Lfco *--7-=7 X ^ KpUC119£, (fcHjftiBI^ 

SaHiS <£ VSmalT^Hb^. 7A*D-^ YjUfuii^ft^, Sall-Smal 

PSTV28 ( -i? ?g m *t 3& ) £ fli'J IS &# ^ Xba I £ J: r>- Sma I T- }8 <b & , T ii P - 

XbaI-SmaIMfipSTV28rrK- £1£U3 Ito |3J^tz 
— r^** K pSTV28 £ , ffc-ij PR ^ Xba I *j «fc XI BamH I T vi'j fb & , T 
# p — x tf)l <S£l?*®j£fT XbaI-BamHIgL3jpSTV28Bf M" £l&ff L £: o 
JiHBTa^^ tlTiEcoRI-Sail^LJID N A $t ( ftI£'J # ^ 3 £ 4 (D y° ^ 
4 v— ©M^&fr-ttT P C Rmm) &SaII-EcoRIMi'npUC119Elfr/ 1 ,- £ x 
Xbal-SmalJJIPl! D NABrlt (idfUS-J- 5 £: 6 © f v - © *H & fc> 
T- P C Riffls) ttXbaI-SmaIfi/liIpSTV28ieTl , r h , Sma I -Sal I&LFH D N A Efr 
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Jt (Ht!?U#^ 7 i: 8 ffl7"7 >f v — © *Q to P C RiiftS) ^ Sal I - 
SmaI^liipUC119ifM- EcoRI-Sal IMS D N AKrtf- (ffi^JS^ 9^10 
©7-^>f ?-©il*ifct)fCP C Rtj<l)&SalI-EcoRIflaglpUC119rr>t 
Xbal-Bgj_l N A KTr M" (K^JS^- 1 1 1 2W77^ v-©M 

^to^T" P C RiftS) t±Xbal-BMHimapSTV28WiJt i: . Xbal-Smal^ 
flD N ABrMBS^J*^ 1 3 h 1 4 ©:7-7 ^ v - © 2* & to * T? P c R 
if iB) &XbaI-SmaIMpSTV28®Ttt- Xbal-Smal^ll D N A mft (iB^J 
15^1 6(577^ v — ©£I<^<fc to*-?? P C RJf tfn) aXbal-Smal 

D N Aifcl&^£5nl©^®2k£?§fl¥ ^ v a >MJ&£fr -5 - 
iHlHi#DNA^ffll\ E. coli ( l£rff£5<£ 0 BIA) DH5a^&^& 

iz'&^xmrifcmk, mftmfc&fc*. puai9&^* ?-7°^x * v t 

9 Y h U T h > V 7 nttii) 10gs M^h^f-^h^^h^h 
(^V^nttM) 5g, NaC15g£f^ 1 mol/1 NaOHiC T P H7. 4lc M M 
1.5X13*: 5 X o lzmh\\]^m^ s P STV28£^* ^-T^X U'hl 
TftJ^3±§-£rtt^ P ^ A 7 x - 3— ;i/25^g/ml£^& L B^^igifefc: 

^n?nmi$ v. 25°c-e2Eirrgi§2i bf Co 
^ W u t # £ r > t° ^> u > »tt £ & ^ p ^ a ? i ^ n - ;v JBi4 © 

Jf2f?*K$&ffc©:3 D^-^^iltRL, 7>l^y U > 100^g/ml * fcfc 9 
D^A7i-n-;b25ng/ml*^tf LB^i*:tgflfe[ 1 L ^ ^ n ^ b b U 
7° h > (f-(7:ttl) 1 0g x M'^h-i'-^h^dr^h^^h 
7=i#£D 5g, NaCl 5g£^*K 1 mol/1 NaOHCl T pH7.4(c IJJSI] 10m lie 
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mm l tz 7° 7 7 * k * &mmmmm r* mm u t si it * me^ j& itsdsaj 

£ - h tfSI^tlfco EcoRI-SallfllBIlD NAffilt (@d^J#^ 3i:4©7 
7 v — ©*B2*fcfc>-g--e P C R fta ) Sa 1 1 - E c oR I %L M pUC 1 1 9 ffi f'f £ jffi 
Siltf ^ixfeT*^^ ^ K^pUbioK Xba I -Sma I &l ID N AH) i" (ffi^ij 
5 6 ©77 yf -? — <Dfflfr$,t>*t"e P C RJii(ii) hXbal-Smalglg 
pSTV28HfrJf Itf^tlfe X * KfcpScypA. Smal-Sal IIS D 

N ABrtf- (ltI^J#^ 7^8 ©y'^ J v — <Dffl.fr& ^ T- P C R JQIfiO £ 
SaiI-SmaIMi!JlpUC119rrM-^iife , i L T ft e>nfc X ^ KfcpUcypX. 
EcoR I -Sa_l I #JL IDNAI ft- ( 0B # ^ 9 £ 1 0 CD 7 => J -? — <Dffl.fr$>t> 
-y-T P C Rti^)hSalI-EcoRIMBP.pUC119^T)t LTff h tltz 7°=? 

7\ K SpUpksS, XbaI-B£lIIMaD N A»rit (SC^tJS^ 1 1 <h 1 2 CD 7° 

>f v — ©*H^*t>-&-e P C R i8ffij) hXbaI-BamHIMajpSTV28rrM ^il 
lnlTf#^tlfe77X 5. KSpSyetOx Xbal-SmalMS! D N A Br 

1 3h 1 4(077^ Y-OijJl^febtt?PCRlg) iiXbal-Smal 
MfIpSTV28H/ J , -£*g*£ iLTfl 6 tltz 7° 7 X * K£pSyjiB, Xbal-Smal^q 
ID NA|f)t( Sd^'J # ^ 15M6®77-f v - CD ftl 2* £> fc> f PCR 
Jits) hXbaI-SmaIMfipSTV28rr)t^^^ LTff htitz7°^ 7 * K & 
pSyrhJh Zti^titffrZ, bfco 

:Utf^tife77X^ H -T S AJl§WDH5cx. pUC119^fe(i 
pSTV28^^lf1-§ AflJJiSDH5a:fc il577 X * K & & I n AJ$ MDH5a 

^^n^ti l BM^ts-it3mi (^7^-7'^x^ pcDfitzmmmtim 
fe + izttfo-rzmm&mm) izmBLzs°cx'i2m\mmtommLtzo z. 

V)t%mm.5m\* 7'Jlzi -x 1 % N CaC0 :t 1 %£^£r L B iftffciSJfc (^ftJ 
fat t'l: jg -r- ^ # t^li^J^ *3s /J[l ) (c «g m L 28°C T' 1 2 1$ £ -5 15 & L 
tz o Z. (7) i£- H ^ l ml § v X hfa-7" ( T > X Mi: ) 13 A n , V )l 
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1 %*5 J:tM00mg/l^& 5 «fc ^ Ci^Dl, 28°C-^24ll#^JSi: -5 

-t:t^@ bfco ^&tt^£g#J©ig-il±fii<£>l/5Ra>,>t * y —)Hzm 
ML, HPLC^flrt* ^ A ; Inertsil 0DS-2(5^m, 4x250mm, 
>fx>Xtt3Si), * ^ A^Ji£ ; 60°C, ^ffijffi ; T -fe h - h U ^ : zK : U 
>g£ = 55 : 45 : 0.05. M : 0.9ml/5K fftmiftS : 237nm] £ ft & I V lb 

^•tj (vi 1 1 -a) (ic^R'tt^- h u at*& z^®) ©&a^ 



7° 7 X = K 


<t&® (VHI-a) (mg/1) 




0 


PUC119 


0 


PSTV28 


0 


pUbiol 


0 


pScypA 


0 


pUcypX 


0 


pUpksS 


0 


pSyetO 


0 


pSyjiB 


0.6 


pSyrhJ 


0 



% m m 2 m m & m i • t -r % y j i b m. \r <d % m *> <t if m e -t £ 

1 7 £ .fctf 1 8. g£*J#^ 1 9ioJ:V2 (K iB^J*^ 2 1 
cfct/2 2, fl^JSy2 3*«tO r 2 4. fld*''J#*J- 2 5 ;fc «fc 2 6, S^'J # 
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*f 2 7 iJ ct I>* 2 8 , Sd?'J#*J 2 9 & J; tF 3 0 © 3£ IS © *fl £ -tf £ W "t 
5t>^7'7^?-J; [ tiF7>f-t>^77'fY-^DNA u fiM * 

£ % TaKaRa LA-PCRTM Kit Ver. 2( 1C fflitM h ExpandTM 
High-Fidel ity PCR System(^— 'J — • v > ;\ ^ A ) £ iiTaq 
DNA polymerase ( Boel inngerttK ) DNAThermal Cycler(^ 

- > ^ ;u v ~ s; * > ft £OT P C R $:ff -? feo 

PCRtt, 2kb^FcD D N A^TM-tt94 a CT-30#f,'S], 55°CT'30#, 72°C 
T2^fr & £SJ<i>X|M£l+^ ? lit UT, 2kb 5ix.5DNAffi)1- 
(±98 o CT-20F>Pp}k 68°CT3^>^^ & 3 & j£ X ft! £ 1 -9" -Y * ;u h It, 30 

p c r iz «t d £ n & d n a m & o o , m n m 1 1 1 1 8 © r 
^ v — (omfr&t) -a- -e ^ ipi £ n fc d n ah?tM- (bioiiife^H^) mi 

ISfil^S£eIi;ftiIRRR?^BaiiHIT-s iS^JS^l 9 ^ 2 0©77^ v-©|fl 
^^t>-&-eif*@$nfeDNAWrW- ( cypAjg T- a W ) m»J PR/tf M Spe I 
^fliiJPM^-^BamHI-e, Hd^lffi^f 2 1 J: 2 2 © :7* ^ >f v — © fll ^ £ fc> -t* t* 

lifci^ntDNAifM- (cypxigfE^^rw) i*%mmms2eit®m&M 

NruITxBa^J*-^- 2 3^24 £>7"-7 v — ©JM^^fr-tf-rif fife D 

nawtm- (pkssat^?^^) itmmmmspei tmmmm^amn\-c, id^'j 

§^2 5 J:2 6©7"7^ v-oin^.^ttT^tei^nfcDNAiK' 
(yetOjfite^^) MiJPRftfllSpel ^ fliij PR S# ^ BamH I T . ffi?«*f2 7 

t2 8(D?^ j -? — <Dmfr£it>-&-cmm£titz d n ArrrMyjiBiSfc-r- 

(iSiJRKS^^Spel^aiiJIR^^BamHlT-, fid*'! # % 2 9 h 3 0 (yrhJ 
-f v — (DM^fYtD-tf T* if§ ffi £ ft D N A ^ It HjiJ 
£ Spe I h ftj PR & m BamH I T ^ ft ^ ft ffi ft L c 
mfbf^s £ n <=> f|ij PR s# ^ #IL JI D NAIflV S7*'d-7, 
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&m mmM^m. d n a £ m b tz 0 

^2 $ -7°^7,X KpWH1520 (MoBiTecttSSO ftiJIM^Spel is <fc 
BamHlT^ft.^ T # P - * ^ ^ ^fiM*0J £ ft ^ s Spel-BamHIflk gP- 
P WH1520ITrtt£M*bfco |bH£C * - ^ * ^ KpWH1520£. ftlM 

JMpWH 1520 Writ bfeo 

±ia-?;-mf#^nfcSpeI-BamHI^SlD N Aift (ffi}?<J« 17^18. 
19^ 2 0, 2 3 J:24, 2 5^26, 2 7 h28, U J:t>*2 9 t 3 0 
© ^-^ ^ CD jjffl P C RiftS ) &SpeI-B_MHIMpWF1520irr 

M-il, S£eI-NpuIfiLSlDNAWf^ (B2^J#^ 2 1 t 2 2C77^-C 
TO^tT'P CRiifa) (iSpeI-NruI^?|pWF1520KfTK-^> ^ti^tUg 

Mb. 25°C-e2BPB^S« bfeo M^nfeiSHM^^^^lMI-r S d 
«fc <9 S<fc£Efcf# bfc„ 

JS^ iSi*iJ4^t^tCi^8^^^ HttlWODNAW 

M'^Wi A£ tiT o 5 * ^ h'tfeS^i: b oSS^'J#^- 1 7 ^ 

1 8 ©7" 7 J v-©*Il^<fc P CRtitabfeDNAKTrM"^ pWH1520 

tdig^bT^ftfcr^T; ^ K £ P WMoKt»id?<J#^ 1 9^20©7-7^f 
-^-©jja^ifefe-e-eP CRitJRfibfcDN AWtf -£pWH1520t;:&&i bTf# 
^fitz-T^^ I. K£pWcy P A,Ri^m^2 1 h 2 2©7"7^-©I^$) 
fr-e-CP CRtifebfcDN ArrM-^pWH1520i;3ifSbT^^nfe7°7 7; 
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^ K SrpWcypX, E!£iJ#-y 2 3 £ 2 4 CD 7° => -f v — © $1 T* P C R 

if *Si L D N A Wr * pWHl 520 (z a L T fff ^ n r ^ ' K ^ pWpksS, 
RiLmm^ 2 5 i: 2 6 ©7°^ ^ -7-©£ll<^&;b^T- P C Rigift',1 b£ D N 
ArrJt£pWH1520tzj&*£ LTf^tifc r^7^ KfcpWyetO, IE£iJ#-j2 
7 i: 2 8 ©7"^ ■< v — ©$fl^fet)-&T- P C Rift IS ttDN A lift it £ 
pWH1520t;:ji#i LT7#£ftfc X * KfcpWyjiB, SI?U#^2 9^30 

©t" -7 >r v — ©*§^ p c nmm l^d n ArrM- &pWHi52oc:ifi 

*?i b T ft> etl/:777; K £ pWyrhJ h Ztl¥ti$t% Ltz o 

Z o UTff ^ti£7°^ 7 * K & J: IF ^ 7 7 — 7°3 7. = KpWH1520£ 
S. chang and S.N.cohen[S. chang and S.N.cohen : Mol . Gen. Genet. , 168 , 
111 ( 1979) ] £ ©# &fcfi£ ^ T Bacillus subtilis ATCC33712ftfc (3 g A 

CP*>. ATCC33712|££5ml©PentgMi (Difco Antibiotic medium No. 3 
1. 75g£* 100ml t3 $gfl¥ L. 7f— b 7 V — b & © ) #Ao £ A^ 

&f?£*fi^L, 37°CT--f%MiMig# b tzo & PeniS Jftl 00ml # A o 
300ml= ^ 7^X3 iz-DfeigSf LfcBSte£:£ffi*fci*i b . 37°C T 3B3 M iM 

if? * -r s c t t : *t is ii m lei ^ m £ t- ^ fr <* o as tft n £ & a ^ # t 

T-5000rpnu 10#RSi£u>#$g b , Sift: £ iM £ c J : vS £ R?H * & ^ 
4.5ml©SMMP[ x 2 SMMP ( ^ a *fi 34. 2g. vb^>gg 0.464g, Jfcfbv?" 

• 6yKln^ 0.813g£ Tklc&fr U*|&fb^h U ^ ATpH6.5£i® 

^x4Penigife 

(Difco Antibiotic medium No. 3 7g& 7R 100ml (c i&H? b „ ^r— h 7 b — 
7'$p*j b7t *>©) ©3?«$Bfr&]£!B!»U 'J Vf- Ai^*['J V'^-A 
( 'l.fil'4 4 - i'.T<) 10mg£0.5m 1 ©SMMPtC;Mt£ 7" f- j 70 . 45^im 

© l 'J # 7* 7 >r ;u * - t- 7 >r .;u 7 - m m b * © ] % o . 5 m l )n\ x. s 37°c 

T' «9> o < »3 T- 21ft f?5] tg ii b » M fi&lfi T- 90 % W k © ijffl flft # 7° D h r ^ * 
MbbTOS:: h&fitlgbfcSU 3000rpm, 20# fH] 3a >i> 5> Si ? Z> - h T 
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5ml0DSMMPCWSS«bfco M3000rpnu 20t> Fa] Ji-^SIl/tT'D h 7°^ 

0. 5ml t X < iB£ b fz o vH a" Itt <■ C 40% * U ^ b > n - 
^•.jj^^ y ;i, ^ -;b6000 ( 7- * ^ ^ X * ) 40g£ x 2 SMMPtjgfr 
U yjcTlOOmltzbfc^s ^-h^b-r^@bfe*)©]1.5mlS:in^J: 
<S^Lfe 0 &MX-2ftmi&W&. 5mlOSMMPSill^TM^b, 3000rpm, 

2o^iaa't^*bfco JiasKiv^fe^^ aiiabfcT-p btiii 

©SMMP*»nx.T!BI«b. 30 o CT-3D#P E ^o < DfiMbfco SMMP-£«5^ 
#f^bfcf£. l&frJ (rh7+fO'J>©ip^ 10ng/mlC& £ £ -5 Cfln 
<D \r> fz DM3tp tfe [ ^ ^ ^ F7**-(f^ 80g/L£45mK 
50g/L£50mK M)^^ ' 67k%\%0 338g/LpH7.3 

£250mk U >i?«l»?S ( 'J >S?7K^~* U ^ A 35g/L, 
^D^A 15g/L) £50mk 100g/L£25mU 
A • 67kfll#J 203g/L£10mK 100g/L£25mb Zti^ft*- 

Y 9 vM^rb, 0.45^© ^ U t:?7^ )l?-X7 J 

j^-«IU:^>i|7)^; > 20mg/iil*3.5mlJn^fet)©]^^ 

*u b fe o 3 7 °c -e i ~ 2 h *g « -r £ - 1 %> n m £ £ - # -e £ ° 

J;? £ bT±ia&:^:* * F^fitSB. subtilis ATCC337124* 

&r&mbfco 

^ ^nfc^HfElllfr^^^r^ 7s * r - bT^fc^ATCC33712tfc 

* y >10mg/l£«l) t*l^b30"C-e240v'fliaSfc-5 1S«bfco 
^0.25ml£TBtgtiil[^ h h 'J 7° b > ( ^ 1.4%, ^ r >f 
-7,hi^F7n(r^ ? ^i^2.4%.KH 2 P0 4 0. 231%, K 2 HP0 4 1.251%, 
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30°C X 3B# PeU*^ S3 iff « Lfco 3fJ# figg* (z t&mm lml £ 7* ^ * h ^ - 7" 
No.60.540S(7*-> X MI;^)fz|£ L£50%^> n - * i§?f£ £40j*l 

g t>izzmnvmmt&mvtz&, mmm 1 xmtzibprva (vn- 

a) ( R ft 5 ^ h U ^ ATSiSfbpti) £ MfS. #0. 2 mg/ml (3 & £ J; -5 (3 

lt^^;Hml^:/JIJx.. 1 IkV \l\iMWL L o ftiiH£, 3000rpnu 5#|SJ©5^fr 
#8tC: cfc o T 2 Jf ±^©^Ig^^-;u^^[r,|j|2 ifgifr 

zz.;s# V — *? — T-ig^^^-i L fc^, ^rf ^ ^ ^ V 0.5ml {3?g^ U 

ci © a # j - ;i/ mm (d w & m ^ x mmm 1 mi* tz hplc^#t & n & 

W (VIII-a) ( it 4 1 R 1 ^ h U 'i'Af^Mtpl) ©ftffi> 

aIt rtv £ tf & o ^ o *g m £ ^ 2 tz 7^ -r 0 

^ 2 



^ * ^ K Itftty} (VIII-a) (mg/1) 





0.5 


PWH1520 


0.5 


pWbiol 


0.5 


pWcypA 


0.5 


pWcypX 


0.5 


pWpksS 


0.5 


pWyetO 


0.5 


pWyjiB 


24.6 


pWyrhJ 


0.5 
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nmmi, 2o>m&£*). yumfe^^^® (vn-a) stents 

m (VU-b) frMb^ (VHI-a) ZtztefcG® (VHI-b) £££ft-f £ 
&&\_hH3fE3«^ 2 7 2 8077 ^ ^ -tf)Stl«*& P C Rig 

^Jfef^iJ 3 Bacillus megaterium^ff'fi £ "t SyjiBjgfc^tf) <fc IF 
<b^tl(VIII-a)(D^.0 

2 t- ^ wl b pw y j iB * mmm 2 ^m^tz^m^mn^m 

mtmm&Jsm"?, Bacillus megaterium (MoBiTecfl. M ) & X ^Bacillus 
sp. FERM BP-6030t#Abfco 

f0]*£«}t. JSJfcb, «b£{b£rt) (VHI-a) ^ISiStfco MS 
3 (3 /f\ iJ~ o 



3 





75 7 ; K 


C VI I I-a) (mg/1) 


B.megaterium 


* b 


2.0 


// 


pWyjiB 


27.2 


FERM BP-6030 


& b 


4.5 


// 


pV/y.iiB 


30.3 
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-Mmm i -earn ufcyjiB3tfE^£=i \) ^mmm^-emm x < ftm.^ 

tSfcft, Se?iJS^3 K 32, 33, 34, 35, 36, 37, 38, 

3 9 mm<D^m®i5\\*ri -r s dna^d n A£r«£ jij ^T^r^ b fe 0 

n l> T-M^ffliMlT-^ia-r 3 7° p ^-^7 -l^iJ P 54-6 (GenBankAJ 132582) 
£s&, iflfiJS *f 4 0 bM © ttUtffl^J * £ 1" & D N Affi)t^v 7°^ * * 
K $7 - P CS299P ( 4$ Efi-qUl-l 10437) (DSse8387I-BamHIffife iz WA L 
f:77X- K pRI 109 D N A d© 7°^ X ^ K T- BM b E . col i 
NM522f*fr ^tac^otili Lfco 

'^Sfe^J 2 T ft £ ft pWy j iB DNAZffi $1 £ b , SiI^'J S 3 1 R V 3 
2 ©1ft Jit fie #| £ 5 D N A y° ^ -i v*— Taq DNA polymerase (1km 
JEUttSi) DNA Thermal Cycler 480 ( ^ — 5- > ^ )l v — s; ;1 > 

tt®£) tPC R feffo fc Q 

P C R 96°C T 30# fill , 50°CT45#[ t , IJ, 72°C T 3^> F*g t> U 5 X 

fg£ l +^ UT25-+f -r ^^Si^^-ss^f^-e^-D fc c 

PCRia^ if*§i£ft£: D N AITrjiSSal 1 ^BamHIT-vNfk b^f£, T 
# p — * f )lfd%ikm^n\^. fal.2kb£>D N AW?n-SVTfi^^^-oT*S 
M b, Sall-BamH WHD N A HTr J l" £ Sfc f'.f b£o 

k.13T-f§ 6 ftfc X ' KpRI109 DNA5, $'J PJIIg Sal I h BamH I 
T?#HbLfc&, T#p — ^ ^ r ;bfg£U*i&£ff #j6kbfiDD N A»r/t£ 
SiJCtotii U Sall-BamHIMgEpRI109rrM-^mf^ b fee 

±gdT!Rf5£ftfcSalI-BamHI%lllD N ABTrfl- £SalI-BamHIflaa 
pRI109ITrM- S^U;i,7^-i/a> M J<fc £ f j "5 d h Id J: 0 x. 
f*D N A *TUn bfco 

sOT^^DNA^ffllK E.coii DH5a (%lftmtt X <0 R8A ) £fiVi£ 
(3 ft o T JB f? fe; m f£ , +> -T v -f v > 2 0 ng/m 1 £ ^ if LB % A : i£ flfa (C W. ft b , 
30°C TIF! flS tft i Ltff; Tl tfc f£ £ lfc ft b Ac o 
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FDNA^iihbT, I2«^ 3 3, 34, 35, 36, 37© 
iS»KI?'J£W-t 5 D N A^^ti^'tiy'^ 4 v — £ bTffll^ 
DyeTerminator Cycle Sequencing Kit (77*7 -Y H M-Y ^ i/ T.'r l±QWk) 
StF373A v — ^>1t— (77"7^ K /W * v ^ ^ AttM) ^ffl^T, 

P RI109cDSaj_I-BaniHiaMiPpJ^^A^nT ^ £ 7°^ ^ ^ K £pRIyjiBhfft 

BB#J#^ 4 1 HdfJi© JS*IB^'J (3 tt, ld^J# 4 2 fid.$©7 ^ y StlE^'J 

%mm 1 ~£f# £ frifc Bacillus subtilis Marburgl68ffk (ATCC15563$0 

DNA77^7-fc N LA-Taq DNA polymerase (2£vijI#SO 

DNA Thermal Cycler 480 ( si — * > ^ — i> ^ ^ > tiM) tPCRS 

*t o tz o 

P C R(i96°Cl!30#r H t l, 55°C-T-30#^, 72°C X 2#IS] £ & 5 SJfoX 
I V J # )l t bT30"»7M *;i/ff ofcgK 72 0 C-tr773-^S/^^-ii-S^ 

PCRCi «li$tifcDNA|fr4, P T7Blue (^MY-h «t <3$iA) 
bfe&> ^ <Y 7 — a >S/^^tf -5 - £ tc J: 0 $I&£ffcD N A £ 

Ili^DNA^ffll^ E. coli DH5a (S^fttt^^IA) SfiJiS 
b , 30°C T- 1 B P^ *S3I b T Bl £ b o 

DNA|j;tfffiA^tlT0 5 7'7X; FTfeS-t^IIb pTSYN2- 
72 t tit £ b tz o 
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PTSYN2-72 DNA^ Xho I h BamH I T' vfr'f it L % , 7*'D-7^';H5l 
i*i&£frl^ r-Jl.2kb©D N A»TM-^'^^(ztt:oTllM XhoI-BamHI 
M D N A rr/t £ I&fS U = 

7* -7^ < KpRI109 DNA4> fliiHRgf^Sail^BamHITvfifb Lfc^. T 7 
#d — Sj&fcfrVK *'J6kbcDD N A Kfr Jt £ # t£ & o T 
L, SalI-BamHIM?IpRI109^rM-^mf# Lfee 

±§i!T ft Xho I -BamH I $L fl D N A ITr./'f t Sal I-BamHlflUi 

pRI109HftH-£?ft^ Lfcfg,-? >f V — i, b >fcj&&?fo Z t lz £ D Ml x. 

MM(t:DNASfflU, E.coliDH5« ( m*¥#j*k <t *) fig A ) £',1Y& 
£fi£-3T7f2K1E&&* -tJi-^-f is >20^g/ml£^&LB^Aigife(3«i U , 

30 o CT- 1 t-ifatg-n UT^rifem^^mf# UTto 

h'DNA^iltbt, l^ijf^ 3 3 , 34, 35, 36, 3 7 CD 
^Iffi?iJ^fit5 DNA^?n?ti77^7-i: bTliJU, 
DyeTerminator Cycle Sequencing Kit (77*7-1' K ^ ^ -Y ^t" i> ^ ■x' 

£PA£ ti7c D N AirrM-^ift&12?'J L, ftC^J^oM 3©fii!*U# 
pR 1 109<73 San -BamH I fffl \?>\\zWX£tlX\^7°^^ \ h* & pSYN2-72 £ 

ffi?ij^^4 3 mm.(DS&mw\^ \z\±^mmm^ 1 hbub^t' * smmm 

& tit ZmftnZzi - h" t5 ik M= fid *v tf^- £ tlT ^ o 

^Sl&ffl 2 T ?3 <a ft pWyj iB DNA^iiiiL, BE f<J # *f 3 8 & Xf 3 
9 ©IfelS^'iJ ^litoDN A77-f7-hv Z-Taq DNA polymerase ( -£ 
iiiSttti) DNA Thermal Cycler 480 ( ^ - > ^ ;i v — > V f * 

PCRIi 98*C T 20£J> IJJJ s 55°C T- 20^ [,",] , 72°C T 30^» l?S] ir <o & 3 t& X 
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PCRtat) iiirt^ftfc D N Affitf-£XhoIfcBamHI-£#Hb T 
# p - X ^' ; P m M * 1*1 £ t t V K ijs<jl.2kbODNAWr)V*S^tc^^"^M 
lb, XhoI-BamHIjMD N AjrM £EKff bfc° 

7°^*^ K P Riio9 d n mmm m sail t Mnmx-m it \,tzm. ? 

t, SalI-BamHIMpRI109rr>t£Efoff bfco 
±,1t!T-flfc?3;*ftfc> XhoI-BamHIMH D N A8TrM" Sal_I-BamHI$!LII 

ftDN ASWI L feo 

IfiliftDNA^ffllV E.coli DH5« (m#3lS*I:«fc »3)SIA) 

30°C T* 1 El US iS# It^fJ £ IRfS b fe o 

h'DNA^if.Ht, fiE3*J#*J 33, 34. 35, 36, 3 7 © 

JiSffi^^tt?) d n a zzti^tiy^ >f7-titffli\ 

DyeTerminator Cycle Sequenc ing Kit (T7"7^ t y Alti) 

&T5373A — <tr>+J- — (777>f pW^yXr £ffll>T\ 

5*J # pR 1 1 0 9 CO Sal I - BamH I ^ & m £ W A £ ft T ^ 2> ^ 5 X ^ H £ P S YN 2 - 

EH ?'J 1^-4 4 m mcD%k ,4U fid 9»J * £ fciu HE * { -f 4 5 HC * © 7 $ S It IE 

£ # -r & & a fi * ^ - k f s ^^bb^ij # a * ft t i> „ 

^Jtef^ 5 C. glutamicum ATCC 130321* ^ (D 7°^ X 5. K * A t ffi Mi ^ fiili 



ATCC13032^^8mlcD-7' ^ 53 ^ ±g tfe 3 (ft^i 1 ^ 

*LSO 20g/U Bacto Yeast Extract (Difcotf.M) 5g/l] WXitzM. 
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* s Ao/:2Lr:^7 7Xn (r^y y ^ ) (c, -nfti&# b £ Mi& £ 5ml 
ifitlbs 30°C-£4B$M i: -5 #21 Lfco ft 6 n t£#iM £ isMV^gf £ f? 
O^Si^&itlS^-e-feo ± ftl £ ItfH ^ l£ * ^ b /z 30ml©EPB [ 250mmol/l 
Sucrose. 15%(v/v) glycerol] IdSSSgb* is-t> b T ^£ ftf* £ #fcf£ 

^ClO.lml-f o^>}± b£f£, F ^ -f -TJ 7s l^Ull *£ b, Jfcfffc 

^fflw^^^^^ff^o £ n so °c h'ts^uto 

b EI Jfl jS ifcKSSBfifcO. 1ml £ * _h t* b , 43. 5°C T- 10# 
^(S^Lfc^, 7K±^^bfeo #J 2 ng<Z)pRI109 DNA^^t?7Ki^t2 
fil^^AP Ufe^ s 7'fi>2K?$ LfeE. coli GenePulser h (BioRad 

*±SO b, GenePulser (BioRadtti^) £ ill O £ tfm«L& (I T , 25^iF. 
200 Q, 1.5kV©^ffTffi^[*]^D NAIiALfeo iti^fLllt <* tc £i 

i^jss^^a^iii©^*^ 3 >mm&A o ^ i5mi&^ * h ^-^l — 71;^ 

b, 30°C-c-in$PoTlMh -5 bfco 
f# %titzi%mm&3,500rws lO-ftF3&>bftM LZ ti}tt.&ik$t£ &tz <> 
£ P&t ^ ff CO. lml© 3 >t&tk&mi)U Uift^lKibfc 

is >20ng/m\ & £ts 7 J 3>*^<igtt [2% Difco 
Agar-erafb^-^fc 7"-r 3>tgJfe] izB.ftL, 30 o CT 2 r 1 fUli&il b X BW 

i<7) J: o tl bTpRI109£*T -f SC. glutamicum ATCC13032ffc £ m i 4 b 

hS2 t |SJfi|(z bT, '^JWJ 4 T-Ifcm b £pRIyjiB N pSYN2-72, pSYN2- 
39S7v X * H ^l!f SC. glutamicum ATCC 1 3032ffc & Ifcfl} b feo 
f^nt)f^TO^, ?n^n*tY< v ■> 100ng/ml& afr:?"^ 

3 >i$mm\& xtitzum^izmm b. 3o o cT24B§faiE i: a ta-& ufco 

iKM0.2ml& N v > 100ug/ml£ ^tfLMCmWi [:*-r*b — 
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^aSgjbfcpre-LMCtgJt [NH 4 C1 lg/L KH 2 P0 4 lg/k K 2 HP0 4 3g/K Difco 
Yeast Extract 0.2g/U Urea lg/K Biotin 0. 05mg/L Thiamin 0. 5mg/k 
Corn Steep Liquor lOg/K pH7.2) lz m C Mil" b Glucose, MgS0 4 , FeS0 4 . 
MnS0 4 ^^ti^ ti^-iiffi^30g/K O.lg/K 2mg/h 2mg/ltc & S «fc -5 « ] 
2 ml £ A ft tz WWi ti lz ^ b , 30°C "£ 5II# Pel h -5 # b £ ofb £r #K VI I -a) 
(xWRttt h U £ Affe Sfb-^tl) ^^a^^'300mg/l(3^ £ J; -5 v3s 
ftQbs M£30°C-£16B$f$tg£: 9Sfebfeo 

i^r&^0.5ml^: 1.5ml?- ^ — 7 b, 15,000rpnk 2^^i^^>IlT 

15,000rpm, 2^ b ^ ©-SB £ JIJ ^ T , ^ffif^J 1 iilSJfl 

fcHPLC^I/r^mv -fb^rt; (VHI-a) (S^R'tit h U^AT$.5ft 

cD&m. si^fiofeo cassis b^&^M^©<b 

£-#3 (VHI-a) C7)*tj££^ 4 t^to 



m4 



7 7X ^ K 


(VIII-a) (mg/l) 


pRI109 


0.3 


pSYN2-72 


30 


pRIyjiB 


61 


pSYN2-39 


104 



3l»>J 4 bfcpRIyjiB D N A & , MS #0 5 (3 gfla b fc ATCC13032 

1*®^fi$5m^hf5]^CD^^T!, C. callunae ATCC1599K 
C. ammoniagenes ATCC6872, B. flavum ATCC14067CC M X b, Zfi^tKD 

n h bm fcm% & n tz „ 
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ig i£?$0.5ml£, * ^ v >f v > 100ng/mk Glucose 10g/l £ a& TBigflfe 

[Bacto Trypton (Difco*±S*|) 14g, Bacto Yeast Extract 24g (Difco 
#.SO & 900n\(D lz mm LTfr^t- h £ b — bs S'JJCTt-— h 

* U — ^MgjbfcPB [KH 2 P04 23.1g/K K 2 HP0 4 125.1g/l] £100ml^fln 
Lfz 5ml£Aftfc!£!gmi;:& b, 30°C-e5B$fUIfis -5 tgH b 0 3 

<D%mminl*7isX h?-^-7~(7^X b#M)lZ& b.-fb^^(VII-a) 
(it^R (i^- h >J £ Zit&Vo) £*Sigj£tf 300mg/lt;:fc •£ «£ -5 $3s 

MJ^^Tft. 'H«'J 2 (CBBUS bfc/J^-c;, SjfoSfcrfi©*^^ (VIII- 

& £ tc$?m bfc ©ft (VI 1 1 -a) cDii/^^a 5t^to 



5 







it (VHI-a) (mg/l) 


C. callunae ATCC15991 (KY3510) 


pRIyjiB 


22 


C. amnion iagenes ATCC6872 (KY3454) 


pRIyjiB 


12 


B. flavum ATCC14067 (KY10122) 


pRIyjiB 


23 



^ X ^ ;b y ;u * 'J ;uCoA ( HMG-CoA) V ? Z 9 - M £ mm b . ii3 1/7 

Mvim^ 3 : frbiD n a 

K?'J#^ 4 : £-j#D N A 
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IE?«^- 5 : ftf&V N A 
M&m^ 6 : MDNA 

mnm^ i £-j#d n a 

IE£'J#^ 8 : &Jj£D N A 
lE^'JII^ 9 : -^^cD N A 
BE?'J#^ 1 0 : £rfi£D N A 
IE*iJS*f 1 1 : plSD N A 
mmm^ 1 2 : ^-jEtgD N A 
IE#l#*f 1 3 : ftE&D N A 
SSE^'JS^ 1 4 : -n^JcD N A 
1E5*J#^ 1 5 : -frf&D N A 
E?'J#*/- 1 6 : -£rfftD N A 
ffi?'J#-^ 1 7 : MDNA 
IE5*J#^J 1 8 : Sic D N A 
fE^'JS^ 1 9 : £rs£D N A 
fiE^'J*^ 2 0 : ^filcD N A 
E^'JS-?- 2 1 : ^DN A 
IE?'J#^2 2 : -nfiicD N A 
1E?'J« 2 3 : l^&fcD N A 

mvm^ 2 4 : rr/jjcD n a 

BB#J#^ 2 5 : £r/#D N A 
lE^JSt 2 6 : N A 

IE9iJ#^ 2 7 : I^JcD N A 
iE^J#-> 2 8 : ^rJ$D N A 
IE^J#o 2 9 : -£rJ5jcD N A 
Hii«*f 3 0 : frijjcD N A 
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ffi^'JS^ 3 1 
KfiJ#-i 3 2 
IE *U m 3 3 
IE 5'J«^- 3 4 
lE^'J^o- 3 5 
BE#JSM2 3 6 
ffiI*'J#^ 3 7 
lE^'Jlfr^- 3 8 

3 9 

4 0 



: ^fiJcD N A 
: 3- BED N A 
: frfiJcD N A 
: ^TEJcD N A 
: frfifcD N A 
: D N A 
: ^r&JcD N A 
: £-J#D N A 
: £rfiJcD N A 
: fj^D N A 
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1. 

(I-a) 



BacillusffifCJS-r £ S 5k CD M <0 , o — Jig i£ 



OH 




a-a) 



(iStK R' fetalis JSC -7^ L <&WfflM<D7)V*)\<£fel±7>)H3 

ii^gt&©7' U — ;i*m-f) -c£.$ti2>fc&yo [«T, <b£r#3 (I-a) 
hoo] ^fett-iS^ (I-b) 




OH 



R 2 »]ju§3h[p]^) ti^tiS, <b^r^J (I-a) 
[IMTs {b£r#J (I-b) hv^] *»e>x -fc^ (Il-a) 



r'ooc 

HO. 



HO' 




OH 



ai-a) 



(^•k r'& ctt^R 2 (±HuSBi: mm) fiz>it-£y>] lu b\ ^^#3 
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(II-a) £fcii-fl£it (Il-b) 



HO 




OH 



ai-b) 



(o£4^ R Mi iju M t N m ) {b£r^ (II-a) h 

[WT\ it-SMl (Il-b) tin] fc.teE-r SrSfJi^flT Sffiftffo 

( I II-a) 




OH 



(IH-a) 



{i#s^(7)T <j -;i/§^-r ) -en^nsft^ [wt, it-^m (in-a) 

] — jK^; (Ill-b) 




(Ill-b) 



(irfK R Mi ijij Hii h [HI & ) tJ^iiS, ft^r^ (Ill-a) (7)^/7 h 
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fa [feJTh\ ittity) (Ill-b) ti^ol — ASiS (IV-a) 

(IV-a) 

#j (IV-a) £:^-5] ^fett-^^: (IV-b) 




av-b) 



(it^s R 2 i±nmtmm) -e^^tis. (iv-a) h >tt 

[WT, fb-^-t) (IV-b) bn] ^4elt5St4?:ttl>SfiSo 
(V-a) 




U£S£H-f) T-£2n&fl:£r1#J [WT, (V-a) t^ol 

tt-AS5£ (V-b ) 
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(V-b) 



tmZtiZ,, (V-a) CD -7 ^ h >fo IVX h\ fb£r^ (V-b) tl^] 

fr<b, -flM (Vl-a) 




(Vl-a) 



R'ttmiSEh^^) T^^fiiSM [ttT, -fbft^J (Vl-a) 
£1^-5] (Vl-b) 




(Vl-b) 



T^^ftS, ft£r^ (VI -a) CD^ ^ h [WT. -fb^t) (Vl-b) h ^ 

4. Baci 1 lus lg iz ffi T 5 AT:!- ff/J & g R-g & Q N fro-j&j*: 
(VH-a) 
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U^JS^^T) [WTs 'fb-^^J (VII-a) £ 

fcfct-jSKaS; (vn-b) 




(Vll-b) 



t-i^ns, (vn-a) ©7^h [wTs -fb^^j (vn-b) ^ 

fr<bs (VHI-a) 




(Vlll-a) 



(^rfi N RUinulB^PJ^) ti^n^b^ [WT, lb^ (VIII- 
a) (VHI-b) 
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O 





(Vlll-b) 



HO 1 



T'i^tlS, ib^tfo (VIII-a) (D^t h>fo [WT, <t&®l (VHI-b) 

5. BacjJ_lusM JS t" 5fiS3i*&J#B. subtilis , B. megateriunu 
B. laterosporus s B. sphaericus , B. pumi lus N B. stearothermophi lus ^ 
B . cereus , B . badius ^ B. brevis ^ B . alveK B. circulans ^ 4o <£ U 
B. macerans fr ^Itfiasa£feT-fe§, ffi&m. 1 ~ 4 o -f nfr 1 Jltc 

ib tfe o g e m o 

6. Bacillus|it:Itl,{S4^*iB. subtilis ATCC6051flU B. 
megaterium ATCC10778f£ N B. megaterium ATCC1 1562^. 

B. megaterium ATCC13402flU B. megaterium ATCC1 5 177#U B. megaterium 
ATCC15450$U B. megaterium ATCC19213ffi, B. megaterium IAM1032$U 
B. laterosporus ATCC4517|^ N B. pumilus FERM BP-2064$U B. badius 
ATCC14574$U B. brevis NRRL B-8029$U B. alvei ATCC6344#U B. 
circulans NTCT-2610£fc, :fc<fctfB. macerans NCIMB-9368£fcfr g> M&ti 

zm^Mr-fr tii&m 1 ~ 5 ^fti* 1 sfuz&m<Dm&no 

7. Bacillus l&tCJB-f ZWlKM ^ Bacillus sp. FERM BP-6029f5tU 
^ .fctJf Bacillus sp. FERM BP-6030f*A> £ Mltti S S , 

XI 1 ~ 5 x^-ftifr 1 JRtzIfilKcosn^o 

9. ffi^ijs^;- i diimcDT i y m m ?ufr <=> iut©7; y §sa s x2^ 
^tfe*fc(±f^;jp^nfc7' * y stsK^j^w froft^ (i-a) 
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-fb^rt) (I-b) fr^itS® (Il-a) ^fcttfls^ (Il-b) ^^^-TSfS 

10. gfig^ iE#l#-^ 4 2 Xte 4 5 IBi6©r ^ J W&M 

11. fb£r^ (1-a) #^b£r^ (Ill-a) -?<fc»K <b£rt) (I-b) # 
ib&tfa (II I-b) tfe ^ lb £-433 (Il-a) #4b£tJ (IV-a) f*l3, lb 

( I I-b) /^b£#J(IV-b)T& sit^JJl 9 IBifflieSo 

12. <bl^ (I -a) ftit^W (V-a) fb^t) (I-b) ftMb 
(V-b) T-fe^K fb^^I (Il-a) ffiit^m (Vl-a) <b£r^ 

(I I-b) *Hb-£!fe) (Vl-b) St^ll 9 IBIS©^ filo 

13. Ib^t) (I-a) tHt&W} (VH-a) "C*^ ftl^&J (I-b) # 
fb^tf (VI I-b) T&tK itftfy) (Il-a) tfib-Sm (VHI-a) fS.^ 

fc&tyi ( i i-b) &{b&vo (vii i-b) t-^Ss 9 mm&m&'Mo 

14. 2 33*8©lfi*E9!J*^'-r li^tlfcDNAo 

15. m^m 1 4 IB ® <£> D N Ah^h'J>yx>h ^^T^W 

XLs frofb^u-a) s.tzte<b&yo (i-*) & bit&yn m-*) 

%fztt.ik£;V0 (I I-b) ££j&T5fSt3;&*r-f 3*g£lft£:3- Ft§^ # 

16. DNA#\IE«^4K 4 3 ££^4 4 §3 IS ® iM MB ?'J 

17. f&^ifi i~i2 ©i^n* i miz&m<DM&w*^— f -f s> 

fl^tlfeDNAo 

18. -fb^^J (I-a) ftMb^r^ ( 1 1 I-a) T £> *K ib^#? (I-b) # 
ibl%^ (II I-b) TifctK <b£-^ (I I-a) #{fc-&tl (IV-a) T* & 0 . fb 

(Il-b) tiHb&V0( IV-b)T& 5, ai^Jl 1 5S«ODNAo 
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(II-b) Wit&W} (Vl-b) ffi&mi 5H3i©DNAo 

20. (I-a) (VH-a) t$>^ fbl^ (I-b) # 
Yb^r^i ( VI i-b) T-jfctu Ibi^ (Il-a) tHt&Vn (Vin-a) t$> ^ 
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24. jfc H Ik Escherichia col U Baci 1 lus subtil is ^ Bacillus 
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amnion iagenes ^ Corynebacterium cal lunae & X. IK Streptomyces 1 ividans 

^ 6 1 n 5 ^ s ti c 1 1 5 «g( ^. si t z.mMm 2 2£ 2 ammo 

25. ffimm 2 2~ 2 4<Z)l^ f tlfr 1 JflfcHBiK CD ffj ft i^i 
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-T^ (IV-a) & tz\±ik£;^ (IV-b) ©^liio 
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frbfc&qa (vi-a) tfe(±<b^#i (vi-b) sstmtsct^^ttSs 
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SEQUENCE LISTING 



<110> KYOWA HAKKO KOGYO CO., LTD 

<120> A Process for producing HMG-CoA Reductase inhibitor 

<130> H11-0011T4 

<160> 45 

<170> Patentln Ver. 2.0 

<210> 1 
<211> 396 
<212> PRT 

<213> Bacillus subtilis 
<400> 1 

Met Asn Val Leu Asn Arg Arg Gin Ala Leu Gin Arg Ala Leu Leu Asn 
15 10 15 

Gly Lys Asn Lys Gin Asp Ala Tyr His Pro Phe Pro Trp Tyr Glu Ser 



Met Arg Lys Asp Ala Pro Val Ser Phe Asp Glu Glu Asn Gin Val Trp 

1/44 



20 



25 



30 



WO 00/44886 PCT/JP00/00472 

35 40 45 

Ser Val Phe Leu Tyr Asp Asp Val Lys Lys Val Val Gly Asp Lys Glu 
50 55 60 

Leu Phe Ser Ser Cys Met Pro Gin Gin Thr Ser Ser He Gly Asn Ser 
65 70 75 80 

lie lie Asn Met Asp Pro Pro Lys His Thr Lys lie Arg Ser Val Val 
85 90 95 

Asn Lys Ala Phe Thr Pro Arg Val Met Lys Gin Trp Glu Pro Arg He 
100 105 110 

Gin Glu He Thr Asp Glu Leu He Gin Lys Phe Gin Gly Arg Ser Glu 

115 120 125 

Phe Asp Leu Val His Asp Phe Ser Tyr Pro Leu Pro Val He Val He 
130 135 140 

Ser Glu Leu Leu Gly Val Pro Ser Ala His Met Glu Gin Phe Lys Ala 
145 150 155 160 

Trp Ser Asp Leu Leu Val Ser Thr Pro Lys Asp Lys Ser Glu Glu Ala 
165 170 175 
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Glu Lys Ala Phe Leu Glu Glu Arg Asp Lys Cys Glu Glu Glu Leu Ala 
180 185 190 

Ala Phe Phe Ala Gly He He Glu Glu Lys Arg Asn Lys Pro Glu Gin 
195 200 205 

Asp lie He Ser lie Leu Val Glu Ala Glu Glu Thr Gly Glu Lys Leu 
210 215 220 

Ser Gly Glu Glu Leu He Pro Phe Cys Thr Leu Leu Leu Val Ala Gly 
225 230 235 240 

Asn Glu Thr Thr Thr Asn Leu He Ser Asn Ala Met Tyr Ser He Leu 
245 250 255 

Glu Thr Pro Gly Val Tyr Glu Glu Leu Arg Ser His Pro Glu Leu Met 
260 265 270 

Pro Gin Ala Val Glu Glu Ala Leu Arg Phe Arg Ala Pro Ala Pro Val 
275 280 285 

Leu Arg Arg He Ala Lys Arg Asp Thr Glu He Gly Gly His Leu He 
290 295 300 

Lys Glu Gly Asp Met Val Leu Ala Phe Val Ala Ser Ala Asn Arg Asp 
305 310 315 320 
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Glu Ala Lys Phe Asp Arg Pro His Met Phe Asp He Arg Arg His Pro 
325 330 335 

Asn Pro His He Ala Phe Gly His Gly He His Phe Cys Leu Gly Ala 
340 345 350 

Pro Leu Ala Arg Leu Glu Ala Asn He Ala Leu Thr Ser Leu lie Ser 
355 360 365 

Ala Phe Pro His Met Glu Cys Val Ser He Thr Pro He Glu Asn Ser 
370 375 380 

Val lie Tyr Gly Leu Lys Ser Phe Arg Val Lys Met 
385 390 395 



<210> 2 
<211> 1191 
<212> DNA 

<213> Bacillus subtilis 

<220> 

<221> CDS 

<222> ( 1 ) . . ( 1191 ) 
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<400> 2 

atg aat gtg tta aac cgc egg caa gec ttg cag cga gcg ctg etc aat 48 

Met Asn Val Leu Asn Arg Arg Gin Ala Leu Gin Arg Ala Leu Leu Asn 
15 10 15 

ggg aaa aac aaa cag gat gcg tat cat ccg ttt cca tgg tat gaa teg 96 
Gly Lys Asn Lys Gin Asp Ala Tyr His Pro Phe Pro Trp Tyr Glu Ser 
20 25 30 

atg aga aag gat gcg cct gtt tec ttt gat gaa gaa aac caa gtg tgg 144 
Met Arg Lys Asp Ala Pro Val Ser Phe Asp Glu Glu Asn Gin Val Trp 
35 40 45 

age gtt ttt ctt tat gat gat gtc aaa aaa gtt gtt ggg gat aaa gag 192 
Ser Val Phe Leu Tyr Asp Asp Val Lys Lys Val Val Gly Asp Lys Glu 
50 55 60 

ttg ttt tec agt tgc atg ccg cag cag aca age tct att gga aat tec 240 
Leu Phe Ser Ser Cys Met Pro Gin Gin Thr Ser Ser He Gly Asn Ser 
65 70 75 80 

ate att aac atg gac ccg ccg aag cat aca aaa ate cgt tea gtc gtg 288 
He He Asn Met Asp Pro Pro Lys His Thr Lys He Arg Ser Val Val 
85 90 95 

aac aaa gec ttt act ccg cgc gtg atg aag caa tgg gaa ccg aga att 336 
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Asn Lys Ala Phe Thr Pro Arg Val Met Lys Gin Trp Glu Pro Arg He 
100 105 110 

caa gaa ate aca gat gaa ctg att caa aaa ttt cag ggg cgc agt gag 384 
Gin Glu He Thr Asp Glu Leu He Gin Lys Phe Gin Gly Arg Ser Glu 
115 120 125 

ttt gac ctt gtt cac gat ttt tea tac ccg ctt ccg gtt att gtg ata 432 
Phe Asp Leu Val His Asp Phe Ser Tyr Pro Leu Pro Val He Val He 
130 135 140 

tct gag ctg ctg gga gtg cct tea gcg cat atg gaa cag ttt aaa gca 480 
Ser Glu Leu Leu Gly Val Pro Ser Ala His Met Glu Gin Phe Lys Ala 
145 150 155 160 

tgg tct gat ctt ctg gtc agt aca ccg aag gat aaa agt gaa gaa get 528 
Trp Ser Asp Leu Leu Val Ser Thr Pro Lys Asp Lys Ser Glu Glu Ala 
165 170 175 

gaa aaa gec ttt ttg gaa gaa cga gat aag tgt gag gaa gaa ctg gec 576 
Glu Lys Ala Phe Leu Glu Glu Arg Asp Lys Cys Glu Glu Glu Leu Ala 
180 185 190 

gcg ttt ttt gec ggc ate ata gaa gaa aag cga aac aaa ccg gaa cag 624 
Ala Phe Phe Ala Gly He lie Glu Glu Lys Arg Asn Lys Pro Glu Gin 
195 200 205 
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gat att att tct att tta gtg gaa gcg gaa gaa aca ggc gag aag ctg 
Asp He He Ser He Leu Val Glu Ala Glu Glu Thr Gly Glu Lys Leu 
210 215 220 



672 



tec ggt gaa gag ctg att ccg ttt tgc acg ctg ctg ctg gtg gec gga 720 
Ser Gly Glu Glu Leu He Pro Phe Cys Thr Leu Leu Leu Val Ala Gly 
225 230 235 240 



aat gaa acc act aca aac ctg att tea aat gcg atg tac age ata tta 
Asn Glu Thr Thr Thr Asn Leu lie Ser Asn Ala Met Tyr Ser He Leu 
245 250 255 



768 



gaa acg cca ggc gtt tac gag gaa ctg cgc age cat cct gaa ctg atg 
Glu Thr Pro Gly Val Tyr Glu Glu Leu Arg Ser His Pro Glu Leu Met 
260 265 270 



816 



cct cag gca gtg gag gaa gec ttg cgt ttc aga gcg ccg gec ccg gtt 
Pro Gin Ala Val Glu Glu Ala Leu Arg Phe Arg Ala Pro Ala Pro Val 
275 280 285 



864 



ttg agg cgc att gec aag egg gat acg gag ate ggg ggg cac ctg att 
Leu Arg Arg lie Ala Lys Arg Asp Thr Glu He Gly Gly His Leu He 
290 295 300 



912 



aaa gaa ggt gat atg gtt ttg gcg ttt gtg gca teg gca aat cgt gat 960 
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Lys Glu Gly Asp Met Val Leu Ala Phe Val Ala Ser Ala Asn Arg Asp 
305 310 315 320 

gaa gca aag ttt gac aga ccg cac atg ttt gat ate cgc cgc cat ccc 1008 
Glu Ala Lys Phe Asp Arg Pro His Met Phe Asp He Arg Arg His Pro 
325 330 335 

aat ccg cat att gcg ttt ggc cac ggc ate cat ttt tgc ctt ggg gec 1056 
Asn Pro His lie Ala Phe Gly His Gly He His Phe Cys Leu Gly Ala 
340 345 350 

ccg ctt gec cgt ctt gaa gca aat ate gcg tta acg tct ttg att tct 1104 
Pro Leu Ala Arg Leu Glu Ala Asn He Ala Leu Thr Ser Leu He Ser 
355 360 365 

get ttt cct cat atg gag tgc gtc agt ate act ccg att gaa aac agt 1152 
Ala Phe Pro His Met Glu Cys Val Ser He Thr Pro He Glu Asn Ser 
370 375 380 

gtg ata tac gga tta aag age ttc cgt gtg aaa atg taa 1191 
Val He Tyr Gly Leu Lys Ser Phe Arg Val Lys Met 
385 390 395 



<210> 3 
<211> 39 
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<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Synthetic DNA 
<400> 3 

tttggatccg aattcaaaag tgctggcgct gttccgttt 39 

<210> 4 
<211> 41 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Synthetic DNA 



<400> 4 



gtgggatccg tcgaccactt ttttcacgat gttcactccc c 



41 



<210> 5 



<211> 39 



<212> DNA 



<213> Artificial Sequence 
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<220> 



<223> Synthetic DNA 



<400> 5 



ccaggatcct ctagatggtg aaatggttgt tgccgctct 



39 



<210> 6 

<211> 39 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Synthetic DNA 

<400> 6 

tcaggatccc ccgggtgagc ggcaaatcca cccaccctg 39 

<210> 7 
<211> 37 
<212> DNA 

<213> Artificial Sequence 



<220> 
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<223> Synthetic DNA 



<400> 7 



taagcgcgcc ccgggttaat tggatgggcg aaagctc 



37 



<210> 8 
<211> 39 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Synthetic DNA 
<400> 8 

atcgcgcgcg tcgacgatag cggcagaaaa ttggcggca 39 

<210> 9 
<211> 38 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Synthetic DNA 
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<400> 9 



agcggatccg aattcgctgg aatcaaaagt cggccaga 



38 



<210> 10 
<211> 38 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Synthetic DNA 
<400> 10 

tcaggatccg tcgactgaga aaacacaaac gccccctc 38 

<210> 11 

<211> 39 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Synthetic DNA 



<400> 11 



atgggatcct ctagacatgt tgtagtttgg gttggaatc 



39 
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<210> 12 
<211> 42 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Synthetic DNA 
<400> 12 

gccggatcca gatctggcat cacacaacaa taaatacacc gc 42 

<210> 13 
<211> 39 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Synthetic DNA 



<400> 13 



tctggatcct ctagaagaga acacaaagag tacgaatgc 



39 
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<210> 14 
<211> 41 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Synthetic DNA 
<400> 14 

aaaggatccc ccgggtttac cagccagcgc aacaaagtca t 41 

<210> 15 
<211> 39 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Synthetic DNA 



<400> 15 



cctgaattct ctagaaggct ttcaccacgt attttgctg 



39 



<210> 16 



<211> 41 
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<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Synthetic DNA 
<400> 16 

tctgaattcc ccgggagaac aaaatgccaa aagcctgagtc 41 

<210> 17 
<211> 34 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Synthetic DNA 



<400> 17 



aatactagta caattgcatc gtcaactgca tctt 



34 



<210> 18 



<211> 41 



<212> DNA 



<213> Artificial Sequence 
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<220> 



<223> Synthetic DNA 



<400> 18 



gtgggatccg tcgaccactt ttttcacgat gttcactccc c 



41 



<210> 19 
<211> 34 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Synthetic DNA 
<400> 19 

gaaactagtt cttcaaaaga aaaaaagagt gtaa 34 

<210> 20 
<211> 39 
<212> DNA 

<213> Artificial Sequence 



<220> 
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<223> Synthetic DNA 



<400> 20 



tcaggatccc ccgggtgagc ggcaaatcca cccaccctg 



39 



<210> 21 

<211> 34 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Synthetic DNA 

<400> 21 

taaactagta gccaatcgat taaattgttt agtg 34 

<210> 22 

<211> 34 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Synthetic DNA 
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<400> 22 



ggaggtacct tatgccccgt caaacgcaac gaga 



34 



<210> 23 
<211> 34 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Synthetic DNA 
<400> 23 

aggactagtc aaatggaaaa attgatgttt catc 34 

<210> 24 
<211> 38 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Synthetic DNA 



<400> 24 



tcaggatccg tcgactgaga aaacacaaac gccccctc 



38 
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<210> 25 
<211> 34 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Synthetic DNA 
<400> 25 

ggtactagta aggaaacaag cccgattcct cage 34 

<210> 26 
<211> 42 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Synthetic DNA 



<400> 26 



gccggatcca gatctggcat cacacaacaa taaatacacc gc 



42 
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<210> 27 
<211> 38 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Synthetic DNA 
<400> 27 

ttggatccac tagtaatgtg ttaaaccgcc ggcaagcc 38 

<210> 28 
<211> 
<211> 41 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Synthetic DNA 



<400> 



28 



aaaggatccc ccgggtttac cagccagcgc aacaaagtca t 



41 



<210> 29 
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<211> 34 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Synthetic DNA 
<400> 29 

atgactagta aacaggcaag cgcaatacct cage 34 

<210> 30 
<211> 34 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Synthetic DNA 



<400> 30 



tttggtacct tacattcctg tccaaacgtc tttc 



34 



<210> 31 



<211> 29 



<212> DNA 
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<213> Artificial Sequence 
<220> 

<223> Synthetic DNA 
<400> 31 

agcggtcgac aatgaatgtg ttaaaccgc 29 

<210> 32 
<211> 29 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Synthetic DNA 
<400> 32 

acgcggatcc ttacattttc acacggaag 29 



<210> 33 
<211> 24 
<212> DNA 

<213> Artificial Sequence 
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<220> 



<223> Synthetic DNA 



<400> 33 



cgccagggtt ttcccagtca cgac 



24 



<210> 34 
<211> 18 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Synthetic DNA 
<400> 34 

cgcaatatgc ggattggg 18 



<210> 35 
<211> 18 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Synthetic DNA 
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<400> 35 



tttccggcca ccagcagc 



18 



<210> 36 
<211> 18 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Synthetic DNA 
<400> 36 

taaccggaag cgggtatg 18 



<210> 37 

<211> 18 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Synthetic DNA 



<400> 37 



24/44 




WO 00/44886 



PCT/JPOO/00472 



aaggaaacag gcgcatcc 



18 



<210> 38 
<211> 67 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Synthetic DNA 
<400> 38 

tcgcctcgag tcgaggaggt cgactaatat gaacgttctg aaccgccgtc aagccttgca 60 
gcgagcg 67 



<210> 39 

<211> 28 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Synthetic DNA 



<400> 39 
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tcgcggatcc ttacattttc acacggaa 



<210> 40 
<211> 715 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Synthetic DNA 
<400> 40 

cctgcaggtc atcacccgag caggcgaccc gaacgttcgg aggctcctcg ctgtccattc 60 
gctcccctgg cgcggtatga accgccgcct catagtgcag tttgatcctg acgagcccag 120 
catgtctgcg cccaccttcg cggaacctga ccagggtccg ctagcgggcg gccggaaggt 180 
gaatgctagg catgatctaa ccctcggtct ctggcgtcgc gactgcgaaa tttcgcgagg 240 
gtttccgaga aggtgattgc gcttcgcaga tctcgtggac ggcttggttg acgccctccg 300 
cccattgggt gatggtggca ccatttggct gttgactcct ggtgcaggaa aacgtggaac 360 
tattgctcca ggtgaaattt ccgaatccgc acaattggca ggcctcgtcc agaccaccgc 420 
agagcgtctc ggtgattggc agggcagctg cttggtcgcg cgcggcgcga tgaagaagta 480 
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agaattagcc gaaaacacct tccagccagg cgatttgctt aagttagaag gtgtggctag 540 

tattctaaga gtgctcatga ggaagcggaa agcttttaag agagcatgat gcggctttag 600 

ctcagctgga agagcaactg gtttacaccc agtaggtcgg gggttcgatc cagctgtgaa 660 

caattgcact ttggatctaa ttaagggatt agtcgactat ggatccccgg gtacc 715 

<210> 41 
<211> 1204 
<212> DNA 

<213> Bacillus subtilis 

<220> 

<221> CDS 

<222> (8). .(1195) 

<400> 41 

gtcgaca atg aat gtg tta aac cgc egg caa gec ttg cag cga gcg ctg 49 

Met Asn Val Leu Asn Arg Arg Gin Ala Leu Gin Arg Ala Leu 
1 5 10 

etc aat ggg aaa aac aaa cag gat gcg tat cat ccg ttt cca tgg tat 97 
Leu Asn Gly Lys Asn Lys Gin Asp Ala Tyr His Pro Phe Pro Trp Tyr 
15 20 25 30 
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gaa teg atg aga aag gat gcg cct gtt tec ttt gat gaa gaa aac caa 145 
Glu Ser Met Arg Lys Asp Ala Pro Val Ser Phe Asp Glu Glu Asn Gin 
35 40 45 

gtg tgg age gtt ttt ctt tat gat gat gtc aaa aaa gtt gtt ggg gat 193 
Val Trp Ser Val Phe Leu Tyr Asp Asp Val Lys Lys Val Val Gly Asp 
50 55 60 

aaa gag ttg ttt tec agt tgc atg ccg cag cag aca age tct att gga 241 
Lys Glu Leu Phe Ser Ser Cys Met Pro Gin Gin Thr Ser Ser He Gly 
65 70 75 

aat tec ate att aac atg gac ccg ccg aag cat aca aaa ate cgt tea 289 
Asn Ser He He Asn Met Asp Pro Pro Lys His Thr Lys He Arg Ser 
80 85 90 

gtc gtg aac aaa gec ttt act ccg cgc gcg atg aag caa tgg gaa ccg 337 
Val Val Asn Lys Ala Phe Thr Pro Arg Ala Met Lys Gin Trp Glu Pro 
95 100 105 110 

aga att caa gaa ate aca gat gaa ctg att caa aaa ttt cag ggg cgc 385 
Arg He Gin Glu He Thr Asp Glu Leu He Gin Lys Phe Gin Gly Arg 
115 120 125 

agt gag ttt gac ctt gtt cac gat ttt tea tac ccg ctt ccg gtt att 433 
Ser Glu Phe Asp Leu Val His Asp Phe Ser Tyr Pro Leu Pro Val He 
130 135 140 
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gtg ata tct gag ctg ctg gga gtg cct tea gcg cat atg gaa cag ttt 481 

Val He Ser Glu Leu Leu Gly Val Pro Ser Ala His Met Glu Gin Phe 

145 150 155 

aaa gca tgg tct gat ctt ctg gtc agt aca ccg aag gat aaa agt gaa 529 

Lys Ala Trp Ser Asp Leu Leu Val Ser Thr Pro Lys Asp Lys Ser Glu 

160 165 170 

gaa get gaa aaa gec ttt ttg gaa gaa cga gat aag tgt gag gaa gaa 577 

Glu Ala Glu Lys Ala Phe Leu Glu Glu Arg Asp Lys Cys Glu Glu Glu 

175 180 185 190 

ctg gee gcg ttt ttt gec ggc ate ata gaa gaa aag cga aac aaa ccg 625 

Leu Ala Ala Phe Phe Ala Gly He He Glu Glu Lys Arg Asn Lys Pro 
195 200 205 

gaa cag gat att att tct att tta gtg gaa gcg gaa gaa aca ggc gag 673 

Glu Gin Asp He He Ser lie Leu Val Glu Ala Glu Glu Thr Gly Glu 

210 215 220 

aag ctg tec ggt gaa gag ctg att ccg ttg tgc acg ctg ctg ctg gtg 721 

Lys Leu Ser Gly Glu Glu Leu He Pro Leu Cys Thr Leu Leu Leu Val 

225 230 235 

gec gga aat gaa ace act aca aac ctg att tea aat gcg atg tac age 769 

Ala Gly Asn Glu Thr Thr Thr Asn Leu He Ser Asn Ala Met Tyr Ser 

240 245 250 

ata tta gaa acg cca ggc gtt tac gag gaa ctg cgc age cat cct gaa 817 



29/44 



WO 00/44886 PCT/JP00/00472 



He Leu Glu Thr Pro Gly Val Tyr Glu Glu Leu Arg Ser His Pro Glu 
255 260 265 270 

ctg atg cct cag gca gtg gag gaa gcc ttg cgt ttc aga gcg ccg gcc 865 
Leu Met Pro Gin Ala Val Glu Glu Ala Leu Arg Phe Arg Ala Pro Ala 
275 280 285 

ccg gtt ttg agg cgc att gcc aag egg gat acg gag ate ggg ggg cac 913 
Pro Val Leu Arg Arg He Ala Lys Arg Asp Thr Glu He Gly Gly His 
290 295 300 

ctg att aaa gaa ggt gat atg gtt ttg gcg ttt gtg gca teg gca aat 961 
Leu He Lys Glu Gly Asp Met Val Leu Ala Phe Val Ala Ser Ala Asn 
305 310 315 

cgt gat gaa gca aag ttt gac aga ccg cac atg ttt gat ate cgc cgc 1009 
Arg Asp Glu Ala Lys Phe Asp Arg Pro His Met Phe Asp He Arg Arg 
320 325 330 

cat ccc aat ccg cat att gcg ttt ggc cac ggc ate cat ttt tgc ctt 1057 
His Pro Asn Pro His lie Ala Phe Gly His Gly He His Phe Cys Leu 
335 340 345 350 

ggg gcc ccg ctt gcc cgt ctt gaa gca aat ate gcg tta acg tct ttg 1105 
Gly Ala Pro Leu Ala Arg Leu Glu Ala Asn lie Ala Leu Thr Ser Leu 
355 360 365 

att tct get ttt cct cat atg gag tgc gtc agt ate act ccg att gaa 1153 
lie Ser Ala Phe Pro His Met Glu Cys Val Ser He Thr Pro He Glu 
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370 375 380 

aac agt gtg ata tac gga tta aag age ttc cgt gtg aaa atg taaggatcc 1204 
Asn Ser Val He Tyr Gly Leu Lys Ser Phe Arg Val Lys Met 
385 390 395 

<210> 42 
<211> 396 
<212> PRT 

<213> Bacillus subtilis 
<400> 42 

Met Asn Val Leu Asn Arg Arg Gin Ala Leu Gin Arg Ala Leu Leu Asn 
15 10 15 

Gly Lys Asn Lys Gin Asp Ala Tyr His Pro Phe Pro Trp Tyr Glu Ser 
20 25 30 

Met Arg Lys Asp Ala Pro Val Ser Phe Asp Glu Glu Asn Gin Val Trp 
35 40 45 

Ser Val Phe Leu Tyr Asp Asp Val Lys Lys Val Val Gly Asp Lys Glu 
50 55 60 

Leu Phe Ser Ser Cys Met Pro Gin Gin Thr Ser Ser He Gly Asn Ser 
65 70 75 80 
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He He Asn Met Asp Pro Pro Lys His Thr Lys He Arg Ser Val Val 
85 90 95 

Asn Lys Ala Phe Thr Pro Arg Ala Met Lys Gin Trp Glu Pro Arg He 
100 105 110 

Gin Glu lie Thr Asp Glu Leu He Gin Lys Phe Gin Gly Arg Ser Glu 
115 120 125 

Phe Asp Leu Val His Asp Phe Ser Tyr Pro Leu Pro Val He Val He 
130 135 140 

Ser Glu Leu Leu Gly Val Pro Ser Ala His Met Glu Gin Phe Lys Ala 
145 150 155 160 

Trp Ser Asp Leu Leu Val Ser Thr Pro Lys Asp Lys Ser Glu Glu Ala 
165 170 175 

Glu Lys Ala Phe Leu Glu Glu Arg Asp Lys Cys Glu Glu Glu Leu Ala 
180 185 190 

Ala Phe Phe Ala Gly He He Glu Glu Lys Arg Asn Lys Pro Glu Gin 
195 200 205 

Asp He He Ser He Leu Val Glu Ala Glu Glu Thr Gly Glu Lys Leu 
210 215 220 



Ser Gly Glu Glu Leu He Pro Leu Cys Thr Leu Leu Leu Val Ala Gly 
225 230 235 240 
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Asn Glu Thr Thr Thr Asn Leu He Ser Asn Ala Met Tyr Ser He Leu 
245 250 255 

Glu Thr Pro Gly Val Tyr Glu Glu Leu Arg Ser His Pro Glu Leu Met 
260 265 270 

Pro Gin Ala Val Glu Glu Ala Leu Arg Phe Arg Ala Pro Ala Pro Val 
275 280 285 

Leu Arg Arg lie Ala Lys Arg Asp Thr Glu He Gly Gly His Leu He 
290 295 300 

Lys Glu Gly Asp Met Val Leu Ala Phe Val Ala Ser Ala Asn Arg Asp 
305 310 315 320 

Glu Ala Lys Phe Asp Arg Pro His Met Phe Asp He Arg Arg His Pro 
325 330 335 

Asn Pro His He Ala Phe Gly His Gly He His Phe Cys Leu Gly Ala 
340 345 350 

Pro Leu Ala Arg Leu Glu Ala Asn lie Ala Leu Thr Ser Leu He Ser 
355 360 365 

Ala Phe Pro His Met Glu Cys Val Ser He Thr Pro He Glu Asn Ser 
370 375 380 



Val He Tyr Gly Leu Lys Ser Phe Arg Val Lys Met 
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385 390 

<210> 43 
<211> 1221 
<212> DNA 

<213> Bacillus subtilis 



395 




PCT/JP00/00472 



<220> 
<221> CDS 

<222> (25).. (1212) 
<400> 43 

ctcgagtcga ggaggtcgac taat atg aac gtt ctg aac cgc cgt caa gcc 51 

Met Asn Val Leu Asn Arg Arg Gin Ala 
1 5 

ttg cag cga gcg ctg etc aat ggg aaa aac aaa cag gat gcg tat cat 99 
Leu Gin Arg Ala Leu Leu Asn Gly Lys Asn Lys Gin Asp Ala Tyr His 
10 15 20 25 

ccg ttt cca tgg tat gaa teg atg aga aag gat gcg cct gtt tec ttt 147 
Pro Phe Pro Trp Tyr Glu Ser Met Arg Lys Asp Ala Pro Val Ser Phe 
30 35 40 

gat gaa gaa aac caa gtg tgg age gtt ttt ctt tat gat gat gtc aaa 195 
Asp Glu Glu Asn Gin Val Trp Ser Val Phe Leu Tyr Asp Asp Val Lys 
45 50 55 
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aaa gtt gtt ggg gat aaa gag ttg ttt tec agt tgc atg ccg cag cag 243 
Lys Val Val Gly Asp Lys Glu Leu Phe Ser Ser Cys Met Pro Gin Gin 
60 65 70 

aca age tct att gga aat tec ate att aac atg gac ccg ccg aag cat 291 
Thr Ser Ser lie Gly Asn Ser lie lie Asn Met Asp Pro Pro Lys His 
75 80 85 

aca aaa ate cgt tea gtc gtg aac aaa gee ttt act ccg cgc gtg atg 339 
Thr Lys lie Arg Ser Val Val Asn Lys Ala Phe Thr Pro Arg Val Met 
90 95 100 105 

aag caa tgg gaa ccg aga att caa gaa ate aca gat gaa ctg att caa 387 
Lys Gin Trp Glu Pro Arg lie Gin Glu He Thr Asp Glu Leu lie Gin 
110 115 120 

aaa ttt cag ggg cgc agt gag ttt gac ctt gtt cac gat ttt tea tac 435 
Lys Phe Gin Gly Arg Ser Glu Phe Asp Leu Val His Asp Phe Ser Tyr 
125 130 135 

ccg ctt ccg gtt att gtg ata tct gag ctg ctg gga gtg cct tea gcg 483 
Pro Leu Pro Val He Val He Ser Glu Leu Leu Gly Val Pro Ser Ala 
140 145 150 

cat atg gaa cag ttt aaa gca tgg tct gat ctt ctg gtc agt aca ccg 531 
His Met Glu Gin Phe Lys Ala Trp Ser Asp Leu Leu Val Ser Thr Pro 
155 160 165 
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aag gat aaa agt gaa gaa get gaa aaa gec ttt ttg gaa gaa cga gat 579 
Lys Asp Lys Ser Glu Glu Ala Glu Lys Ala Phe Leu Glu Glu Arg Asp 
170 175 180 185 

aag tgt gag gaa gaa ctg gec gcg ttt ttt gec ggc ate ata gaa gaa 627 
Lys Cys Glu Glu Glu Leu Ala Ala Phe Phe Ala Gly He He Glu Glu 
190 195 200 

aag cga aac aaa ccg gaa cag gat att att tct att tta gtg gaa gcg 675 
Lys Arg Asn Lys Pro Glu Gin Asp He He Ser He Leu Val Glu Ala 
205 210 215 

gaa gaa aca ggc gag aag ctg tec ggt gaa gag ctg att ccg ttt tgc 723 
Glu Glu Thr Gly Glu Lys Leu Ser Gly Glu Glu Leu He Pro Phe Cys 
220 225 230 

acg ctg ctg ctg gtg gec gga aat gaa ace act aca aac ctg att tea 771 
Thr Leu Leu Leu Val Ala Gly Asn Glu Thr Thr Thr Asn Leu He Ser 
235 240 245 

aat gcg atg tac age ata tta gaa acg cca ggc gtt tac gag gaa ctg 819 
Asn Ala Met Tyr Ser He Leu Glu Thr Pro Gly Val Tyr Glu Glu Leu 
250 255 260 265 

cgc age cat cct gaa ctg atg cct cag gca gtg gag gaa gec ttg cgt 867 
Arg Ser His Pro Glu Leu Met Pro Gin Ala Val Glu Glu Ala Leu Arg 
270 275 280 

ttc aga gcg ccg gec ccg gtt ttg agg cgc att gee aag egg gat acg 915 
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Phe Arg Ala Pro Ala Pro Val Leu Arg Arg He Ala Lys Arg Asp Thr 
285 290 295 

gag ate ggg ggg cac ctg att aaa gaa ggt gat atg gtt ttg gcg ttt 963 
Glu He Gly Gly His Leu He Lys Glu Gly Asp Met Val Leu Ala Phe 
300 305 310 

gtg gca teg gca aat cgt gat gaa gca aag ttt gac aga ccg cac atg 1011 
Val Ala Ser Ala Asn Arg Asp Glu Ala Lys Phe Asp Arg Pro His Met 
315 320 325 

ttt gat ate cgc cgc cat ccc aat ccg cat att gcg ttt ggc cac ggc 1059 
Phe Asp He Arg Arg His Pro Asn Pro His He Ala Phe Gly His Gly 
330 335 340 345 

ate cat ttt tgc ctt ggg gec ccg ctt gec cgt ctt gaa gca aat ate 1107 
He His Phe Cys Leu Gly Ala Pro Leu Ala Arg Leu Glu Ala Asn He 
350 355 360 

gcg tta acg tct ttg att tct get ttt cct cat atg gag tgc gtc agt 1155 
Ala Leu Thr Ser Leu He Ser Ala Phe Pro His Met Glu Cys Val Ser 
365 370 375 

ate act ccg att gaa aac agt gtg ata tac gga tta aag age ttc cgt 1203 
He Thr Pro lie Glu Asn Ser Val He Tyr Gly Leu Lys Ser Phe Arg 
380 385 390 

gtg aaa atg taaggatcc 1221 
Val Lys Met 
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<210> 44 
<211> 1221 
<212> DNA 

<213> Bacillus subtilis 
<221> CDS 

<221> (25). .(1212) 
<400> 44 

ctcgagtcga ggaggtcgac taat atg aac gtt ctg aac cgc cgt caa gcc 51 

Met Asn Val Leu Asn Arg Arg Gin Ala 

1 5 

ttg ccg cga gcg ctg etc aat ggg aaa aac aaa cag gat gcg tat cat 99 
Leu Pro Arg Ala Leu Leu Asn Gly Lys Asn Lys Gin Asp Ala Tyr His 
10 15 20 25 

ccg ttt cca tgg tat gaa teg atg aga aag gat gcg cct gtt tec ttt 147 
Pro Phe Pro Trp Tyr Glu Ser Met Arg Lys Asp Ala Pro Val Ser Phe 
30 35 40 

gat gaa gaa aac caa gtg tgg age gtt ttt ctt tat gat gat gtc aaa 195 
Asp Glu Glu Asn Gin Val Trp Ser Val Phe Leu Tyr Asp Asp Val Lys 
45 50 55 

aaa gtt gtt ggg gat aaa gag ttg ttt tec agt tgc atg ccg cag cag 243 
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Lys Val Val Gly Asp Lys Glu Leu Phe Ser Ser Cys Met Pro Gin Gin 

60 65 70 

aca age tct att gga aat tec ate att age atg gac ccg ccg aag cat 291 

Thr Ser Ser He Gly Asn Ser lie He Ser Met Asp Pro Pro Lys His 

75 80 85 

aca aaa ate cgt tea gtc gtg aac aaa gee ttt act ccg cgc gcg atg 339 

Thr Lys lie Arg Ser Val Val Asn Lys Ala Phe Thr Pro Arg Ala Met 

90 95 100 105 

aag caa tgg gaa ccg aga att caa gaa ate aca gat gaa ctg att caa 387 

Lys Gin Trp Glu Pro Arg He Gin Glu lie Thr Asp Glu Leu He Gin 

110 115 120 

aaa ttt cag ggg cgc agt gag ttt gac ctt gtt cac gat tat tea tac 435 

Lys Phe Gin Gly Arg Ser Glu Phe Asp Leu Val His Asp Tyr Ser Tyr 

125 130 135 

ccg ctt ccg gtt att gtg ata tct gag ctg ctg gga gtg cct tea gcg 483 

Pro Leu Pro Val He Val He Ser Glu Leu Leu Gly Val Pro Ser Ala 

140 145 150 

cat atg gaa cag ttt aaa gca tgg tct gat ctt ctg gtc agt aca ccg 531 

His Met Glu Gin Phe Lys Ala Trp Ser Asp Leu Leu Val Ser Thr Pro 

155 160 165 

aag gat aaa agt gaa gaa get gaa aaa gec ttt ttg gaa gaa cga gat 579 

Lys Asp Lys Ser Glu Glu Ala Glu Lys Ala Phe Leu Glu Glu Arg Asp 
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170 



175 



180 



185 



aag tgt gag gaa gaa ctg gcc gcg ttt ttt gcc ggc ate ata gaa gaa 
Lys Cys Glu Glu Glu Leu Ala Ala Phe Phe Ala Gly lie He Glu Glu 
190 195 200 



627 



aag cga aac aaa ccg gaa cag gat att att tct att tta gtg gaa gcg 
Lys Arg Asn Lys Pro Glu Gin Asp lie He Ser lie Leu Val Glu Ala 
205 210 215 



675 



gaa gaa aca ggc gag aag ctg tec ggt gaa gag ctg att ccg ttg tgc 
Glu Glu Thr Gly Glu Lys Leu Ser Gly Glu Glu Leu He Pro Leu Cys 
220 225 230 



723 



acg ctg ctg ctg gtg gcc gga aat gaa acc act aca aac ctg att tea 
Thr Leu Leu Leu Val Ala Gly Asn Glu Thr Thr Thr Asn Leu lie Ser 
235 240 245 



771 



aat gcg atg ttc age ata tta gaa acg cca ggc gtt tac gag gaa ctg 
Asn Ala Met Phe Ser He Leu Glu Thr Pro Gly Val Tyr Glu Glu Leu 
250 255 260 265 



819 



cgc age cat cct gaa ctg atg ccc cag gca gtg gag gaa gcc ttg cgt 
Arg Ser His Pro Glu Leu Met Pro Gin Ala Val Glu Glu Ala Leu Arg 
270 275 280 



867 



ttc aga gcg ccg gcc ccg gtt ttg agg cgc att gcc aag egg gat acg 
Phe Arg Ala Pro Ala Pro Val Leu Arg Arg lie Ala Lys Arg Asp Thr 
285 290 295 



915 
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gag ate ggg ggg cac ctg att aaa gaa ggt gat acg gtt ttg gcg ttt 963 
Glu He Gly Gly His Leu He Lys Glu Gly Asp Thr Val Leu Ala Phe 
300 305 310 

gtg gca teg gca aat cgt gat gaa gca aag ttt gac aga ccg cac atg 1011 
Val Ala Ser Ala Asn Arg Asp Glu Ala Lys Phe Asp Arg Pro His Met 
315 320 325 

ttt gat ate cgc cgc cat ccc aat ccg cat att gcg ttt ggc cac ggc 1059 
Phe Asp He Arg Arg His Pro Asn Pro His He Ala Phe Gly His Gly 
330 335 340 345 

ate cat ttt tgc ctt ggg gec ccg ctt gec cgt ctt gaa gca aat ate 1107 
He His Phe Cys Leu Gly Ala Pro Leu Ala Arg Leu Glu Ala Asn He 
350 355 360 

gcg tta acg tct ttg att tct get ttt cct cat atg gag tgc gtc agt 1155 
Ala Leu Thr Ser Leu He Ser Ala Phe Pro His Met Glu Cys Val Ser 
365 370 375 

ate act ccg att gaa aac agt gtg ata tac gga tta aag age ttc cgt 1203 
He Thr Pro He Glu Asn Ser Val He Tyr Gly Leu Lys Ser Phe Arg 
380 385 390 

gtg aaa atg taaggatcc 1221 
Val Lys Met 
395 
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<210> 45 
<211> 396 
<212> PRT 

<213> Bacillus subtilis 
<400> 45 

Met Asn Val Leu Asn Arg Arg Gin Ala Leu Pro Arg Ala Leu Leu Asn 
15 10 15 

Gly Lys Asn Lys Gin Asp Ala Tyr His Pro Phe Pro Trp Tyr Glu Ser 
20 25 30 

Met Arg Lys Asp Ala Pro Val Ser Phe Asp Glu Glu Asn Gin Val Trp 
35 40 45 

Ser Val Phe Leu Tyr Asp Asp Val Lys Lys Val Val Gly Asp Lys Glu 
50 55 60 

Leu Phe Ser Ser Cys Met Pro Gin Gin Thr Ser Ser lie Gly Asn Ser 
65 70 75 80 

He He Ser Met Asp Pro Pro Lys His Thr Lys He Arg Ser Val Val 
85 90 95 

Asn Lys Ala Phe Thr Pro Arg Ala Met Lys Gin Trp Glu Pro Arg He 
100 105 110 
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Gin Glu lie Thr Asp Glu Leu He Gin Lys Phe Gin Gly Arg Ser Glu 
115 120 125 

Phe Asp Leu Val His Asp Tyr Ser Tyr Pro Leu Pro Val He Val He 
130 135 140 

Ser Glu Leu Leu Gly Val Pro Ser Ala His Met Glu Gin Phe Lys Ala 
145 150 155 160 

Trp Ser Asp Leu Leu Val Ser Thr Pro Lys Asp Lys Ser Glu Glu Ala 
165 170 175 

Glu Lys Ala Phe Leu Glu Glu Arg Asp Lys Cys Glu Glu Glu Leu Ala 
180 185 190 

Ala Phe Phe Ala Gly He He Glu Glu Lys Arg Asn Lys Pro Glu Gin 
195 200 205 

Asp He He Ser He Leu Val Glu Ala Glu Glu Thr Gly Glu Lys Leu 
210 215 220 

Ser Gly Glu Glu Leu He Pro Leu Cys Thr Leu Leu Leu Val Ala Gly 
225 230 235 240 

Asn Glu Thr Thr Thr Asn Leu He Ser Asn Ala Met Phe Ser He Leu 
245 250 255 



Glu Thr Pro Gly Val Tyr Glu Glu Leu Arg Ser His Pro Glu Leu Met 
260 265 270 
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Pro Gin Ala Val Glu Glu Ala Leu Arg Phe Arg Ala Pro Ala Pro Val 
275 280 285 

Leu Arg Arg He Ala Lys Arg Asp Thr Glu He Gly Gly His Leu He 
290 295 300 

Lys Glu Gly Asp Thr Val Leu Ala Phe Val Ala Ser Ala Asn Arg Asp 
305 310 315 320 

Glu Ala Lys Phe Asp Arg Pro His Met Phe Asp lie Arg Arg His Pro 
325 330 335 

Asn Pro His He Ala Phe Gly His Gly He His Phe Cys Leu Gly Ala 
340 345 350 

Pro Leu Ala Arg Leu Glu Ala Asn He Ala Leu Thr Ser Leu He Ser 
355 360 365 

Ala Phe Pro His Met Glu Cys Val Ser He Thr Pro He Glu Asn Ser 
370 375 380 

Val lie Tyr Gly Leu Lys Ser Phe Arg Val Lys Met 
385 390 395 
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